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SUMMARY

The Department of Public Works proposes the development of a
sanitary landfill at Kalsheo to dispose of a portion of the 700,000
tons of refuse produced on Oahu., Until a resource recovery facility
is constructed, landfills will continue to be the City's primary method
of solid waste disposal.

Even with maximum use of resource recovery, sanitary landfills will
be required for the disposal of ash and residue produced by the resource
recovery systems and noncombustible material - demolition material, rock
and soil.

The project site is located on TMK 4-2~15:1 and 6 which is near
the existing Kapaa Sanitary Landfill. The project site is designated
within the Conservation district and no agricultural or urban lands
will be taken out of productiom or used for this project,

The project has been designed to minimize significant environmental
impacts during the comstruction and operationmal phases of the landfill.
For example, leachate production will be minimized by installing a
perimeter drainage system to divert storm water around the landfill.
Leachate production is mipnimized by preventing water from entering the
landfill. Also, monitoring wells and an interceptor treach will be
jnstalled as additional safeguards to immediately detect the production
of leachate and to intercept the leachate before it can contaminate the
ground water.

The landfill will be designed to control erosion by terracing and
minimizing the slope. Also, siltation and debris basins will be con-
structed and installed to contain silt and debris on site,

There are no homes, schools, or hospitals located adjacent to the
proposed landfill site which will be adversly impacted by dust, odor,
rodents, insects, litter, noise and other potential environmental
impacts associated with a landfill project. Most of these adverse
environmental impacts are usually controlled by proper maintenance and

operation of the landfill,
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SECTION 1
DESCRIPTION OF THE PROPOSED PROJECT

I. BACKGROUND

At the present time over 700,000 tons of solid waste are disposed
of on Oahu each year. Except for the tonnage disposed at the Waipahu
Incinerator, 120,000 tons per year, most of the refuse is disposed of at
sanitary landfills. Unless a resource recovery facility is constructed,
this will continue to be the City's main method of solid waste disposal,

Even with the maximum use of resource recovery, sanitary landfilling
will continue to be an important aspect of solid waste disposal because
landfills will be used to dispose of the ash and residue produced by
the resource recovery systems and the unprocessable wastes such as
bulky items, demolition material, rock, and soil. The landfills are
also needed to serve as emergency backup facilities during shutdowns
of the resource recovery systems.

The Department of Public Works' goals for sanitary landfills are; 1)
to continue to operate a landfill in the Windward District to service
the Windward side of the island and a portion of the heavily populated
Honolulu district, and, 2) to implement a landfill in Leeward Oahu to
service the rapidly expanding Leeward area and a portion of Honolulu
District,

There are several difficulties in selecting and developing landfill
sites on Oahu {1.7]:

1, Limited land space.

2. Restrictions imposed by the Board of Water Supply in the

groundwater supply areas.

3. Low cost, undeveloped, suitable lands are scarce.

4, Community objections to landfill.

Potential landfill sites are located in inland areas, away from
population centers, but these sites are situated usually over the
groundwater aquifers which supply potable water to the population or

are potential sources of domestic water supply.
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An inventory study of potential landfills on Oahu done in 1977
by Shimabukuro and Associates identified 26 sites. A supplement to
this study done in 1979 identified another 10 sites. However, because
most sites are; 1) within groundwater supply areas, 2) within close
proximity to communities, or, 3) owned by the Federal or State govern=
ments and used for other purposes; only 5 sites were considered by
the City. One site, Kapaa, has been developed into a landfill and is
presently in use. The City plans to use the remaining four sites within
the next fifteen years. These sites shown in Figure 1-1, are Kalaheo,
and Bellows Field located on Windward Oahu; Waimanalo Gulch and Ohikilolo,
located on Leeward Oahu. '

As part of the inventory study several alternative sites in the
windward area were investigated and ranked using the criteria presented
in Appendix A. The Kalaheo site was ranked behind the Kapaa site fol-
lowed by Heeia Uka, and Waimanalo North, and Auloa. Heeia Uka and Auloa
are no longer considered because of their close proximity to large, dense
residences and Waimanalo North is no longer considered because the State
is planning to develop the site into an agriculture park. The Bellows
Field site was not ranked.

The City therefore, proposes the immediate development of a sanitary
landfill at Kalaheo (TMK 4-2-15: portions of 1 and 6), The proposed
Kalaheo site is located west of Interstate Route H~3 and Kawainui Swamp,
north of the existing HC & D Kapaa Quarry, and south of the Hokapu Saddle
Road in Kailua. The site is approximately 2,000 feet northwest of the
existing Kapaa Sanitary Landfill, across Interstate Route H~-3. Refer
to Figures 1-1 and 1-2,

IT. EXISTING SOLID WASTE PROCESSING AND DISPOSAL ON OAHY [1,1]
The Department of Public Works (DPW) collects almost all of the

refuse generated by residences and smaller business establighments.

Others involved in refuse collection or hauling services include:
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licensed private haulers; commercial establishments and construction
contractors who haul their own refuse to disposal sites; the military;
and the State of Hawaii. Generally, condominiums, hotels, and commercial
and industrial establishments contract private haulers £for collection
services. The military either collects its own refuse or contracts with
private haulers for solid waste collection. The State provides collection
service omnly to its own facilities, The City and licensed private
collectors haul approximately 73 percent of Oahu's sclid waste. Refer
to Table 1-1.

Presently on Oahu, solid waste is disposed in City {(Waipahu Incin-
erator and the Kapaa, Kawailoa and Waianae Sanitary Landfills), private
(Palailai Sanitary Landfill), and military (Kaneohe MCAS) facilities.
The military's Schofield Barracks Landfill was recently closed. The
Keehi Transfer Station also plays an integral role in the City's solid
waste disposal system. Refer to Figure 1-3.

Based on present rates of disposal (refer to Table 1-2) the above

sanitary landfills (SLF) are rapidly reaching their capacity. The Kapaa

SLF (present Windward Sanitary Landfill) currently accomodates half of
Oshu's total refuse and is ecstimated to be filled to capacity by the end
of 1984, The Waianae and Kawailoa SLF's are estimated to be closed by

the summer of 1984. ©Palailai SLF is projected to have less than four

years of capacity. Only industrial/commercial wastes produced on base .

are disposed at the Kaneohe MCAS Landfill. While_solid-waste is in-
cinerated at the Waipahu incinerator at a rate<of 120,000 tons per year
in_a_landfill. The ash

disposal site adjacent to the Waipahu Incinerator has an estimated capacity

(TPY), the residue in turn must be deposited

of approximately 5 years,

The purpose of Keehi Transfer Station is to increase cost—effective
transporting of solid waste by consolidating several collection loads
prior to transport to a disposal facility. Based on the operation of
the facility with just one shift, an average of 388 tons per day (TPD)
was processed in 1980. The feasibility of installing transfer stations

at the existing Kawailoa, Waianae and Kapaa SLF's is being studied.

1-5
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The tonnage disposition shown for 'Windward Sanitary Landfill,"
in Table 1-2, is the amount of refuse which can be expected to be deposi-
ted at the proposed Kalaheo SLF if resource recovery is implemented.
Table 1-3 shows the tonnage disposition if no resource recovery

facilities are constructed.

IIX. SANITARY LANDFILLING

A sanitary landfill is an environmentally acceptable method for

the disposal of solid waste (refuse). A sanitary landfill is an engi-
neered method in which solid wastes are disposed of by spreading refuse
in thin layers, compacting it to the smallest practical volume and
covering it with scil each day in a manner that minimizes environ-
mental pollution.

Ae Cell Construction

The building block of a sanitary landfill is the construction
of a cell, which consists of compacted refuse contained within a
soil enclosure. The cell is made by spreading and compacting

the refuse in layers (two feet thick) within a confined area (up

to 150 feet), and covering the compacted refuse with a thin, daily, .

continuous layer of soil, (six inches) which is also compacted

(to 800-1,000 1lb/cubic yard).

Generally the cell is 'square shaped' and its sides are sloped
as steeply as practical operation will permit. The sloped sides
of 20° to 30° not only minimizes the surface area and the amount
of cover material required but also aids in the shredding of the
refuse and obtaining a higher field compaction density (up to
800~1,000 lb/cubic yard) - if the refuse is spread in layers not
greater than two feet thick and worked from the bottom of the slope
to the top. A series of adjoining cells makes up a lift and a
series of lifts constitute a sanitary landfill. Refer to Figure
1-4 for an illustrative description of the construction of a cell.

The two basic landfilling methods are the 'area' and 'trench';
other methods are modifications or combinations of the two basic
methods. These two methods are further described in the following

discussion.

e e i Gt
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CROSS SECTION QOriginal ground

. The cell is the common building block in sanitary landtilling. Solid waste is spread and compacted
in layers within a confined area, At the end of each working day, or more frequently, it is covered completely with
a thin, continuous layer of soll, which is then also compacted, The compacted waste and soll constitute a call. A
series of adjoining cells makes up a lift. The completed fill consists of one or more lifts.

solid waste
at toe of slope

[P
N ar

‘" Compaoct by running tractor
_over waste layer 2 to 5 times

. Cushioning and bridging can be reduced and greater volume reduction achieved if the wasts is
spread In layers less than 2 ft deep and is then compacted by a tracked, rubbertired, or steel-wheeled vehicl

that passes over it 2 to 5 times. The equipment cperator should try to develop the working face on a slope be-
tween 20 and 30 degrees.

FIGURE 1-4 CELL CONSTRUCTION

SOURCE (1.3)
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B. Area Method of Sanitary Landfilling

In this method, the refuse is spread and compacted on the
natural surface of the ground and cover material is spread and
compacted over it. The area method is used on flat or gently
sloping land and also in quarries, ravines, valleys or other land
depressions. Refer to Figure 1-5.

c. Trench Method of Sanitary Landfilling

In the trench method, a long narrow excavation is made in
the ground and the excavated soil is stockpiled. Refuse is placed
in the excavation, spread and compacted. The cover materisl,
which is taken from the spoil of the excavation, is spread and
compacted over the deposited refuse to form the basic cell struc~
ture. In this method, the cover material is readily available
as a result of the excavation and the spoil not needed for daily
cover is stockpiled for later use. Refer to Figure 1-5.

D. Combination Methods

As previously mentioned, the area and trench methods are the
two basic methods of sanitary landfilling. However, a sanitary
landfill does not need to be operated by using only the area or
trench methods. Combinations of the two methods are possible and
flexibility in the design and operation of a landfill is one of
the greatest assets of a sanitary landfill.

1. Slope or Ramp Method

A common variation is the 'progressive slope' or 'ramp'
method, in which the refuse is spread and compacted on a
slope. The cover material is obtained directly in front of
the working face by daily excavation and the spoil is removed
and stockpiled., In this way, a2 small excavation is made
for a portion of the next day's refuse. Refer to Figure 1-5.

This method allows for more efficient use of the disposal
site when a single lift is constructed than the area method
does, because cover does not have to be imported and a portion

of the waste is deposited below the original ground surface.
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In the trench method of sanitary landfilling, the collection truck deposits its load Into a trench
where a bulidozer spreads and compacts it. At the end of the day, the trench is extended, and the excavated
soil Is used as daily cover materlal.
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In the area method of sanitary landfilling, a bulldozer spreads and compacts the waste en the
natural surface of the ground, and a scraper is used to haul the cover material\at the end of the day’s operations,
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In the progressive slope or ramp methad of sanitary landfilling, solid waste is spread and com-
pacted on a slope. Cover material is obtalned directly in front of the working face and compacted on thes waste.

SOURCE (1.3) FIGURE 1-5
1-13




E.

2. Combination Of Trench And Area Methods

The site conditions determines vhether or not & combina-
tion of the area and trench method of landfilling is used.
In many cases both methods are uged within a landfill gite
if the site has a thick soil zone over much of it and omly
a shallow soil over the remainder. The initial stage will
use the trench method in the thick soil zone and the extra
80il material obtained from the trench to carry out the area
method of landfilling over the remainder of the site. Once
this has been completed, additional lifts can be constructed
using the area method by having cover material hauled in.

Soil Cover and Placement of Cover Material

l. Soil Cover

The striking visual difference between a 'dump' and a
properly designed and operated 'sanitary landfill' is the
use of soil cover for the latter. The compacted solid waste
is fully enclosed within a compacted earth layer at the end
of each working day.

The so0il cover naterial performs numerous functions at
& sanitary landfill. The cover material controls flies and
other insects by pPreveating the insects from entering the
landfill and their larvae from emerging. Tests conducted
on landfills show that a six inch layer of compacted sandy
loam soil prevented fly emergence.

The cover material also discourages the entrance of
rodents (mice and rats) seeking food and prevents scavenging
birds from feeding on the refuse. The daily cover greatly
reduces the attraction of birds to the waste and also discour—
ages rodents from burrowing into the landfill to obtain food.
2. Placement of the Cover Material

Cover materials used at a sanitary landfill are generally
classified as 'daily', 'intermediate' and 'final'. The classi-

fications depend on the thickness of the soil used. The
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thickness is determined by the soils susceptibility to wind
and water erosion and to meet certain functional requirements.
The guidelines for using different classes of cover material
is determined by the length of time the cover material is
to be exposed to wind and rain,.

For example, if the cover is to be exposed for less
than one-week, daily cover (six inch) will suffice. However,
if more than a week but less than a year, intermediate cover
(one foot) will suffice and if the cover is exposed longer
than a year, final cover should be used. Refer to Table 1l-4,
The cover material is generally compacted to a density of
100 to 135 pounds/cubic foot for coarse grained soils and 70

to 120 pounds/cubic foot for fine grained soils.

Table 1-4
Application of Cover Material
Cover Minimum Exposure
Material Thickness Time¥*
Daily 6 inches 0-7 days
Intermediszte 1 foot 7=365 days
Final 2 feet > 365 days

*The length of time cover material will be

exposed to erosion by wind and rain.

a. Daily Cover

The important function of daily cover is the control
of vectors, litter, fire and moisture. The daily cover
of soil is applied tc the compacted refuse at the end
of each working day or, when possible, the soil may also
be spread and compacted on the top and sideslopes as con~
struction of the cell progresses, leaving only the working
face exposed during the day. The working face is closed

at the end of each operating day.
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b. Intermediate Cover

The functions of intermediate cover are the same
as daily cover but may include provisions for gas control
and may function as a temporary road base. It is applied
in the same manner but differing in the compacted depth
of one foot.
¢. Final Cover

Final cover functions basically like intermediate
cover with the exception that it must also support vege-
tation. At a minimum, two feet of soil should be used
compacted into six—-inch thick layers.

3. Grading

Grading is extremely important and the final grade of
the landfill is designed to eliminate ponding of water on
the landfill surface. Also the final grades are not to exceed
two to four percent to prevent water erosion of the final
cover material. The side slopes should be less than one
vertical to three horizontal to minimize maintenance.

F. [Fires

No burning wastes is permitted at a sanitary landfill, but
fires occur occasionally because of carelessness in the handling
of open flames or "hot wastes".

The enforcement of the following is the first step in pre-
venting fire. Rigid inspection of incoming refuse for smoldering
embers and segregation of this waste. Controlled inspection and
dumping of refuse at the operating face of the landfill and tight
security of the landfill during nonworking hours.

In the event the inspection fails, and a small fire starts
at the operating face, all equipment operators are trained to
isolate and extinguish the small fires.

For larger fires, waste in the burning area will be isolated
so that water and or dirt can be applied. At this stage, the fire
department will also render assistance.
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The use of daily cover and the design of the landfill to
incorporate 'cells' 1limits fires to a cell rather than allowing
it to spread throughout the entire landfill. This is an effective
means of preventing as well as combating a fire once it has started.

G. Decomposition Gas Production

The natural decomposition of refuse produces gas as a bypro-
duct of the decomposition process. The quantity of gas generated
and it's composition is dependent on the type and amount of refuse.

Methane and carbon dioxide are the major constituents of
landfill decomposition gas but other gasses are also present and
some may impart a repugnant odor, Landfill gas is important to
consider because methane gas can explode when present in air at
concentrations between five and fifteen percent. Since there is
no oxygen present in a landfill when methane concentration in it
reaches this critical level, there is no danger of the landfill
exploding. 1If the methane vents into the atmosphere, it may
accumulate in buildings or other enclosed spaces and present a
potential problem. This can be easily prevented by venting the
gas and preventing movement by the use of impermeable barriers.

Methane gas production from sanitary landfills is not neces-
sarily a liability. Recovering, purifying, and marketing methane
gas produced in sanitary landfills are being explored as a means
of controlling gas migration, and eliminating a potential hazard,
while utilizing an otherwise unexploited resource. Los Angeles
has been successful in recovering methane gas from its landfill
since 1974. The extracted gas runs an internal combustion engine
that produces 200 kilowatts of electrical power for about 350
residences. The NRG NuFuel Co. and the sanitation districts of
Los Angeles County are also trying to recover methane from a land-
fill. The extracted methane has been cleansed for insertion into
a natural gas pipeline. "The city of Mountain View, California
and the Pacific Gas & Electric Co. are cooperating with EPA in a
pilot effort to define parameters involved in gas extraction and

to investigate marketing alternatives." [1.5].
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H. Leachate [1,11]

Groundwater or infiltrating surface water moving through
refuse can produce leachate, Leachate is a solution containing
dissolved and finely suspended solid matter and microbial waste
products. The exact composition of the leachate varies from one
location to another and is dependent on the composition of the
refuse.

The leachate percolating through the soils underlying and
surrounding the 1landfill is subject to purification of the con-
taminants by ion exchange, filtration, absorption complexing,
precipitation and biodegradation.

Leachate production is dependent on the availability of water
entering the landfill. Through sound engineering design and proper
operation, leachate production and movement may be prevented or
maintained to the extent that it will not create a water pollution
problem. Therefore, the most obvious means of controling leachate
production and movement is to prevent water from entering the
sanitary landfill to the greatest extent possible., This can be
accomplished by the installation of drainage system around the
landfill, correct slopes and grades within the landfill and the
use of proper soil cover.

PROPOSED KALAHEQ SLF DEVELOPMENT

A. Site Ownership and Land Use

The project site is owned by Michael C. Baldwin Trust, John
C. Baldwin Trust, James C. Castle, Jr. Trust and James C. McIntosh
Trust, with a small portion of the site leased by HC&D, Letd.
The site is unused and thick with vegetatiomn, a description of
which is presented in Section 2.

The State Land Use Designation for the site is Urban and
Conservation (Subzones General and Limited). The City and County
of Honolulu's General Plan designates the site as Agriculture
and the zoning is P-1 (Preservation) and R~6 (Residential). Further
details sbout the land use characteristics and planning for the
area are presented in Section 3. The proposed Development Plan

designation is for a solid waste public facility.
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B. General Site Characteristics

As shown in the photograph of the site (Figure 1-6) the exist-
ing topography is a large hillside gulch, shaped much like an
amphitheater. "Four defined gullies are located in this depres=-
sion which begins at elevation 50 feet at the lower eastern end
mauka to Interstate Route H-3 and rises westward to elevation
490 feet over a distance of 2300 feet., The site is approximately
1400 feet wide at its widest point."

"The longitudinal slope of the site varies from 6% at the
lower end to 452 at the upper end with an average slope of about
23%. The transverse slope of the depression varies from 0% to
102 near its gullies and from 20% to 60% at its upper ends. . .
The depth of the depression from the top of the ridges to the
gullies varies from 50 feet near the lower end to over 300 feet
at the upper end." [1.7]

While the approximate area of the gulch is 100+ acres, only
a portion of the lower reaches of the gulch, 50 + acres, is usable
as a sanitary landfill. Presently, there is no direct access to
the site,

The sgite's capacity is approximately 5,585,000 cubic yards,
Bagsed on an expected average daily disposal rate of 1,300 toms,
the estimated landfill life for this site is 5 years.

C. Initial Site Improvements and Construction

During the initial phases of construction, the existing elec-
trical power line that traverses the site will be relocated.
This phase will be coordinated with Hawaiian Electric Company.
As the line is being relocated, comstruction of the access route
will commence, and finally, site preparation and construction of
the necessary ancillary facilities can be started.

Site preparation will involve clearing and grubbing portions
of the site of vegetation and initial grading. Further site im~
provements include the installation of a peripheral storm drainage

system, and leachate interceptor trenches.
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. FIGURE 1-6

PHOTOGRAPH OF SITE
HORTHWEST VIEW
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Proposed Access Routes to the Site [1,8])

Four alternative access routes to the project site have

been considered. A discussion of the four routes is presented

below and are shown in Figures 1-7 and 1-8.

- Alternative A - Alternative A proposes the utiliza-

tion of the Ameron HC&D access road to the Kapaa Quarry
Plant, A connecting roadway would be constructed on
the west side on Interstate Route H-3's Kapaa Quarry
Separation and would parallel the freeway right-of-way
to the proposed project.

This alternative route, and Alternatives B and C,
would have a &40-foot~wide pavement. Alternative A will
require a 10-foot shoulder and a metal beam guardrail
on the Route H-3 side of the access road. A 6-foot
shoulder will be provided on the western side of the
access road. It is proposed that a chain link fence
be constructed aleng the existing Ameron HC&D Access
Road fronting the wire fabrication facility and storage
area.

This route will also require several culvert cross=
ings which would duplicate the drainage provisions along
the Interstate Route H-3, including a l44-inch (12 foot
diameter) pipe culvert near the Kapaa Quarry Separation.

The estimated construction cost for Alternative A
is $1.3 million.

Advantage:

- Most economical; crosses the interstate freeway

at an existing underpass

Disadvantages:

l. May present litter problems to Ameron HC&D
Kapaa Quarry operation
2, Potential for security problem for Ameron

HC&D wire fabrication facility and storage area
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3. Potential for traffic problems that may be
presented by the wmix in traffic vehicles bound
for the proposed landfill and Ameron HC&D

- Alternative B — Alternative B provides direct access

from the Kapaa Quarry Road over the Interstate Route
H-3. A 52-foot-wide bridge would be censtructed, spanning
approximately 450 feet.

This alternative would provide for 6-foot graded
shoulders and a chain link fence on both sides of the
access road.

The construction cost estimate for Alternative B
is $4.3 million, mostly for the bridge structure.
Advantage:

- Shortest, most direct route to project site

Disadvantages:

1. Prohibitive construction cost of the bridge
structure

2. Displacement by the access road of a portion
of the HCSD storage area fronting the wire fabrica-
tion facility

- Alternative ¢ — Alternative C involves the construc-

tion of a paved roadway on an existing dirt road between
the unnamed stream and H-3 highway, from Kapaa Quarry
Road. A new underpass under H-3 will be required, to
connect the proposed access road to the project gite.
This alternative will also require the realignment of
the unnamed stream and improvement of a section of Kapaa
Quarry Road. As Kapaa Quarry Road is subject to periodic
flooding in the section between this proposed access
connection and the connection to the Ameron HC&D Access
Road, the road profile may have to be raised in order

to provide for drain pipe culverts.
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In addition, 6-foot graded shoulders on both sides
of the improved section of Kapaa Quarry Road and the
new access road are proposed.

The construction cost for Alternative C is estimated

at $2.2 million,
Advantage:

- Reduces the mix between Ameron HC&D traffic
and proposed SLF traffic

Disadvantages:

1. Requires new underpass structure

2. Requires drainage improvements to alleviate
existing drainage problem on Kapaa Quarry Road
3. Requires relocation of existing 36-inch water-
line on Kapaa Quarry Road

4, Connects with the existing Kapaa Quarry Road
at a curve,

- Interchange Alternative - An Interchange Alternative

(which was not part of the project traffic consultant’s
study) is shown in Figure 1-8 and provides direct access
to Interstate Route H~3 for traffic going to and coming
from Windward Oahu, between Kaneche and Kahuku. Traffic
going to and coming from Kailua is expected to be rela-
tively light and will continue to use the existing Kapaa
Quarry Road.

A 12-foot wide offramp would be constructed just
north of the Kapaa Quarry Separation Structure No. 1 and
would connect to Kapaa Quarry Road on the east side of
H=3. The quarry road on the west side of H=3 would be

extended approximately 1200 feet from Separation Struc-
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ture No. 2 toward the Halekou Interchange, ending in a
12-foot wide onramp to H-3, Vehicles utiliziong the
onramp will be ascending a 4% to 5% grade. To allow
trucks to attain the necessary speed to safely merge
with highway traffic, the onramp will merge with H-3
just past the cvrest of the hill. Access Ffrom Kapaa
Quarry Road to the project site will be provided by a
new roadway as described in Alternative A.

Because of its proximity to the Halekou Interchange
(less than the Federal guideline of one mile), approval
of the interchange may be granted on a temporary basis,
with the stipulation that it be demolished and removed
upon closure of Kalaheo Sanitary Landfill,

The estimated construction cost for the Interchange
Alternative, including $1.3 million for an Alternative
A roadway, is $2.3 million.

Advantage:

- Direct access to H-3 for predominant flow of

traffic,

Disadvantages:

1. See disadvantages of Alternative 4.

2, Possible temporary approval and associated

demolition costs.

The project traffic consultant has recommended
Alternative A4 as the most desirable access route to
the project site. Potential security problems will be
mitigated by the installation of chain link fencing.
Furthermore, preliminary traffic analysis indicates
that except for the City's refuse pickup vehicles that
arrive early in the morning, landfill traffic is generally
spread out over the day. Private vehicular traffic is

heaviest on the weekends when Ameron HC&D operations
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are either relatively light or closed down. Furthermore,
it is the most economical alternative because it utilizes
an existing crossing. As access to the project site
is expected to account for a major portion of the site
development costs, this alternative is considered the
most attractive and cost effective.

The Interchange Alternative was recently developed
by the City and County and was not part of the analysis
conducted by the traffic consultant. If this alternative
were to be acceptable to other governmental agencies,
this access could be selected.

2. Peripheral Storm Drainage System

Existing storm water drainage at the site sheet-flows
into the gully, with overflow discharging into Kawainui Swanmp
via the unnamed stream. Since excess water entering a landfill
can contribute to leachate production, a peripheral drainage
system to divert storm water around the landfill is required.
Excess storm water collected by the proposed drainage system
will be directed tc siltation basins prior to conveyance to
an existing 120-inch pipe culvert under Interstate Route
H-3. Debris barriers will be provided as the drainage exits
the siltation basins.

3. Leachate Interceptor Trenches

With the amount of precipitation in this area of the
island, leachate formation and migration can be expected
unless mitigative measures are taken in the sanitary landfill's
design, operations, and maintenance., Also, other provisions
will be taken, in addition, to a monitor program and if
required, mitigate measures implemented to limit leachate
generation.

One of the primary mitigative measures which will be
taken is the installation of a peripheral drainage system

to be constructed around the landfill. This drainage system
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will be designed to divert most of the storm runoff around
the site and prevent it from entering the sanitary landfill.
While the drainage system will be able to divert surface water
around the site, it will not be able to prevent precipitation
from falling directly on the landfill's surface. Mitigative
megsures proposed to reduce the amount of leachate produced
within the sanitary landfill include the use of:
(1) cover soil of adequate thickness and density,
(2) erosion-resistant, low-maintenance and high-transpiration
rate vegetation,
(3) final grades of 3%-5%, and
(4) a waintenance program during operation and after comple-
tion of landfilling activities.
The soil cover cannot be completely impervious or gas venting
will not occur, Potential penetration of water into the
gsanitary landfill can be effectively mitigated by utilizing
grades of 32-5Z to encourage surface runoff from the completed
surfaces, Simultaneously, use of high transpiration rate
vegetation during the landscaping portion of the maintenance
program would reduce the potential of significant amounts
of moisture penetrating below the root zone of the vegetation.
The maintenance program would involve grading, as necessary,
to prevent ponding of water on top of the landfill, and to
fill surface cracks which may develop within the landfill.
Findings of a leachate monitoring program at the existing
Kapaa SLF indicate the absence of leachate in the marsh., The
proposed Kalaheo Sanitary Landfill site is similar to the
Kapaa site in hydrogeclogic aspects, and there is no evidence
that would suggest that leachate accumulation and migration

characteristics at the proposed project would differ signifi-
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cantly from those at the Kapaa SLF. The findings of the
leachate monitoring program at Kapaa indicate that no leachate
has been detected and that, if leachate is entering groundwater
sources, the present effect can be considered minor. These
findings support the premise that any leachate generated will
be contained on-site in the short-~term. Although the leachate
from Kapaa SLF may eventually migrate to Kawainui Swamp via
the water table, continuation of the monitoring program should
be adequate to detect this process in the early stages. It
should be noted that as the initiation of the monitoring pro-
gram occurred ten years after the start of the Kapaa SLF acti-
vities, the findings indicate that rapid migra:ion of leachate
has not taken place.

Despite the above stated mitigative measures some leachate
generation from the sanitary landfill can be expected. For
this reason, leachate interceptor trenches will be incorporated
into the sanitary landfill design. The trenches will be
about 3 feet deep and 2 feet wide with a minimum 1% gradient,
backfilled with coarse gravel, and a pipe within the gravel
will conduct collected leachate to sumps located at the lowest
level of the gradient.

4. Utilities

Water for the site will be made available from an existing
36-inch transmission line that runs along Kapaa Quarry Road.
Water will be required for the 8 to 9 persons employed at
the site, including equipment operators and spotters, Water
is also required for dust control and equipment cleaning.
In addition, during the day the public uses the office rest-
room. Plans for water requirements and necessary distribution
to the proposed site will be coordinated and reviewed by the
Board of Water Supply prior to construction.

During relocation of the existing power line at the

site, necessary electrical improvements for the office and
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maintenance facilities will be completed. All such plans
wvill require review and approval from Hawaiian Electric Company
prior to construction. Telephone lines will be provided
from existing lines located along Kapaa Quarry Road. This
will be coordinated with Hawaiian Telephone Company.

5. Operation and Maintenance Facilities

Necessary facilities required for operation and mainten-
ance of the sanitary landfill include an office facility
with a restroom. Since the municipal sewer system does not
serve the project area, a cesspool designed according to
regulations specified by the State of Hawaii Department of
Health is proposed. The office facility may include an office
area, scale room, restroom, lunchroom, and maintenance shed.

The facility will be fenced to deter vandalism.

V. PROPOSED KALAHEO SANITARY LANDFILL OPERATIONS

Municipal and private refuse collection trucks using the facility

will first be weighed before proceeding to the deposition area. Private
refuse collection trucks will be charged a fee based on the weight of
the load. Homeowners' and non-profit-related vehicles are allowed
to proceed directly to the landfill area but the number of vehicles
is recorded,

Vehicles approaching the deposition area will be routed by a land-
fill attendant who will direct the vehicle to the area of the landfill
accepting the type of refuse load. The type of refuse avcepted at a
municipally operated sanitary landfill is standard residential and
commercial refuse, some dead animals, demolition wmaterials, and de-
watered and digested sludge from sewage treatment plants. Approximately
17 municipal collection trucks (34 round trips), 260 private commercial
vehicles, 160 public self-haul vehicles and military collection trucks
are expected to use the facility daily. The peak hours for refuse
traffic at the sanitary landfill are anticipated to be between 7:00
AM and 11:00 AM, when the City's refuse collection vehicles are in

operation.

1-30

P

1

~

£

I i



LN

P TS

Refuse unloaded at the working surface will be spread in layers
less than two feet deep. Tracked steel-wheeled vehicles will compact
the refuse by passing over the layer two to five times. This procedure
will be repeated as required according to incoming refuse quantities.
At the end of each day, the compacted waste will be covered with a
six-inch soil cover, in compliance with Chapter 58 of Title 1ll, Adminis-
trative Rules on Solid Waste Management Control, State Department of
Health to mitigate possible vector, odor, fire, and 1litter problems
[1.9}. Sufficient cover material is either available on-site or will
be purchased. Hazardous wastes will not be accepted in the proposed
sanitary landfill,

As sections of the proposed sanitary landfill attain their design
capacities, these areas will be layered with a final soil cover and
landscaped according to the engineering management plan. As previously
digscussed, the sanitary landfill will require periodic maintenance
after completion to assure that proper gas and leachate monitoring

and mitigative measures are maintained.

VI. FUNDING

Excluding the cost of constructing a vehicular access route to
the site, the cost of the proposed project is estimated at $17,814,000,
and will be funded by the City and County of Honolulu. The access
route construction costs are dependent upon the access alternative
ultimately selected. A breakdown of construction costs is given in

Teble 1-5,
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TABLE 1-5

PROJECT COST

Ttem Cost
Development Cost $3,494,000
Equipment Costl $2,963,000

Administrative, Operationi

Maintenance & Supply Cost $11,357,000

Fixed Subtotal $17,814,000

Access
Alternative A $1,300,000
Alternative B $4,300,000
Alternative C $2,200,000
Interchange Alternative $2,300,000

1 cost over 5 years (landfill life)

1-32

|

-
1
~

Ty 1Y




e A et e B h L e P g et = i 2

[1.1]

[1.2]

{1.3]

[1.4]
[1.5]

[1.6]

[1.7])

[1.8]

[1.9]

{1.10)]
[1.11]

REFERENCES TO SECTION 1

Interim Solid Waste Management Plan. July 198l. City and
County of Honolulu Department of Public Works.

Takara, Roy. June 1982. Personal Communication. Division
of Refuse, Department of Public Works, City and County
of Honolulu.

Sanitary Landfill Design and Operation. 1970. Prepared by
D.R. Brunner and D.J. Keller for the U.S. Environmental
Protection Agency, Washington, D.C.

Ibid,

Decision-Makers Guide in Solid Waste Management. 1976. Envi-
ronmental Protection Agency. Page 89.

Leachate Study, Landfill Inventory Study, City and County
of Honolulu. 1977, Prepared by EMCON Associates for
City and County of Honolulu Department of Public Works.

Inventory of Potential Sanitary and Demolition Landfill Sites
on the Island of Cahu. August, 1977. Prepared for
the City and County of Honolulu Department of Public
Works by Stanley S. Shimabukuro & Associates, Inc.

Draft Kalaheo Sanitary Landfill Alternative Access Road Study.
1982. Prepared by Austin, Tsutsumi & Associates for
Environment Impact Study Corp. (This report evaluated
Alternates Access routes A through C. The "Interchange
Alternative" was developed by the City and County, Divi-
sion of Refuse and Collecting Department of Public Works.)

Public Health Regulations Chapter 58 of Title 11, Administra-
tive Rules on Solid Waste Management Control. State
of Hawaii Department of Health. Honolulu, Hawaii.

Op. Cit., [1.3], p. 35, Table 6.

Op. Cit., [1.31, p. 4.

1-33




Affected
Env:r'onment

=



o~ s

I.

SECTION 2
DESCRIPTION OF THE AFFECTED ENVIRONMENT

PHYSICAL CHARACTERISTICS

A. Regional Geology

The island of Oahu represents eroded remnants of two shield
(broadly rounded, dome-shaped) volcanoes, Waianae and Koolau.
The Koolau volcano was the more recent of the two and its lavas,
Koolau Volcanic Series, flowed and banked against the Waianae
volcano shield to form the Schofield Plateau. After a long quies-—
cent period during which erosion cut canyons several thousand
feet deep another series of lava flows, Honolulu Volcanic Series,
formed cinder and tuff comes [2.1]. Refer to Figure 2-1.

The project area is located within the remains of the Koolau
volcano caldera, the Koolau Range representing the remains of
the outer rim of the volcano. The rocks of the Koolau Volcanic
Series are almost all tholeiitic basalts and olivine basalts with
small amounts of oceanite {2.2]. "The caldera of the Koolau
volcano was about 8 miles long and 4 miles wide, extending from
near Waimanalo at the southeast to beyond Kaneche at the northwest.,
Its southwestern boundary lies near the bases of the Pali, and its
eastern boundary is somewhere between the hills at Lanikai and
the Mokulua Islands, of fshore....Within the caldera the rocks have
been much affected by rising volcanic gases and hot water. The
original pyroxene of the rocks has commonly been changed to chlorite
and clay minerals, giving the rock a greenish to greenish—gray
hue. Silica released during the alteration has been redeposited
as one or another of the silica minerals (opal, chalcedony, and
quartz), in the form of amygdules filling former vesicles or
as irregular masses and veinlets f£illing other openings in the
lavas. Other secondary minerals, such as zeolites and epidote,
are present, locally, in abundance. Excellent swall crystals of
quartz and zeolites have been collected in the Keolu Hills area

and around Olomana Pesk." [2.3]

2-1



1’rog bo

40" o
|
G i,
A o: ). )\ -
40" /’ “ v r‘,""ﬂ'_l. &+ i
r".r,)‘b“ M o 4
A d 3T d g Fri
ge sunF ¢ AN AR ~
r et TabaTp "
~1' AL '{qﬂ‘- |
r.. P " PR IPS Fy
A B I ‘v T 3 & - \..
— LB T T SV I 3 P~
< aaa__"‘a¢.."_t 53 Py
v & '-u"u-..\ v "‘l- bv‘< .3 -:L- 4:"' N i
. L - & Y vl A ot
I.- ..'7 N a‘*’:: :"’ —-iga'_r'*‘u
L ) o A~
sor Schofield » [ == =
]~ Plateau 77« ™" i
Y 4 A " -~y " < " Q "
v v & v'
-
.y
Lualualei? .
Valley
G-t‘
v ]
* ' I'. |[r? =
'lmmm IlllnlLllm'IMI v”-' b ¥
o 5 1IOMILES [
Geology by H.T Stearns, 1930-1832 . i
|lo- 130°00° sor acr —
SEDIMENTARY ROCKS :
RECENT PLEISTOCENE -
'——-—_..._
e Fsahy = -
Bsach and Alluvium Limestone -
dune sand . (Reefs and dunes)
VOLCANIC ROCKS -~
KOOLAU RANGE WAITANAE, RANGE _
QUATERNARY '
Lavas Pyroclastics ® -~
Honolulu voleanic series Kolekole volcanica i
EROSIONAL UNCONFORMITY
i TERTIARY -
Flows m:—. Dike complex s
1; L]
1 E E Lava flows :
Calde]ra &5 | Ventbreceia Uppermember Cone !
complex % Dik 1 Lower and Vent
. ke complex middle member: =1 breccia =X
Koolau volcanic series Waianae volcanic series .,..
SOURCE: [2.1] .
GEOLOGIC MAP"™

FIGURE 2-1
2-2



o R § i e s 2%

s va———

Although it cannot be accurately determined if the Koolau
caldera ever overflowed, '"caldera-filling lavas extend all the
way to the top of Olomana Peak - more than 1,600 feet highe...The
bottom of the caldera fill lies below sea level, and the south-
western rim must have been higher than the top of Koshuanui Peak
(3,105 feet), which is composed of thin lava flows sloping toward
Honolulu." [2.4]

There is a mass of breccia that caps Ulumawao Peak and forms
a large portion of the ridge to the morth between Kawainui Swamp
and Kaneohe Bay. "It is composed of angular fragments of a variety
of rocks, all of them resembling flows or dikes of the associated
caldera-filling complex, up to 3 feet, but usually only a few
inches, in diameter. The breccia lies on a surface that slopes
eastward about 15°, approximately parallel to the bedding in the
underlying flows, but in places truncating dikes in the underlying
rocks. The breccia itself is cut by later dikes, and at the north-
east end of the ridge it appears to be overlain by Koolau lava
flows which are also cut by dikes. A maximum thickness of 520
feet of breccia is exposed, for the most part quite massive, but
locally with a suggestion of bedding. Its origin is uncertain,
but most probably ii represents a series of mudflows that spread
over the floor of a crater more than 2 miles across that lay within
the Koolau caldera; the mudflows were later buried by subsequent
caldera~filling lava flows, and the entire mass eventually tilted
gently eastward by sagging of the caldera floor. However, the
truncation of the dikes by the surface beneath the breccia would
seem to demand a long period of erosion within the caldera before
the upper part of the caldera fill was formed, which in itself
seems improbable. The origin of the Ulumawao breccia is still
being studied.™ [2.5]

B, Site Geology

The project site is located within the dike complex of the
Koolau caldera. The predominant soil on-site, Alaeloa (ALF),

was formed as a result of in situ weathering of the dike complex,
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and the depth to fresh rock is presently unknown. In general
the bedrock will consist of slightly metamorphosed basalt flows
containing numerous dikes and some breccia [2.6].
C. Soils

As shown in Figure 2-2, soils at the proposed project site
are composed of the Alaeloa and Kawaihapai series:

Alaeloa Series [2.7])

This series consists of well-drained soils along the

uplands. These soils developed in material weathered from
basic igneous rock, with varying slopes, and can be found
at elevations ranging from 100 to 1,500 feet.

Specifically, the soil type of this series, which is
found at the proposed project site, is Alaeloa silty clay,
40 to 70 percent slopes (ALF). The commonest slope range
is 45 to 53 percent for this soil type; however, small areas
on slopes less than 35 percent, stony areas, and rock outcrops
were also included in this classification. Runoff is rapid
to very rapid and the erosion hazard is severe.

Kawaihapai Series [2.8)

These soils are found on the islands of Oahu and Molokai
and consist of well-drained soils in drainageways and on
alluvial fans along coastal plains. They are found in alluvium
derived from basic igneous rock in humid uplands. Slopes
for these soils are nearly level to moderate, and the soils
can be found at elevations ranging from nearly sea level to
300 feet.

The specific soil classification found at the proposed
project site is Kawaihapai stony clay loam, 2 to 6 percent
slopes (KlaB). "This soil is similar to Kawaihapai clay
loam, O to 2 percent slopes [note excerpt below], except
that there are enough stones to hinder, but not prevent,
cultivation. Runoff is slow, and the erosion hazard is slight.
Included in mapping were small areas of silty c¢lay and small

areas where the slope is 6 to 15 percent."”
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“Kawaihapai clay loam, 0 to 2 percent slopes

(KIA). This soil occupies smooth slopes. Included in
mapping were small areas where the slope is 3 to 7 percent
and the texture is silty clay. Also included were small
areas of poorly drained soils and small areas of Jaucas
soils. « . .In a representative profile the surface layer
is dark-brown clay loam about 22 inches thick. The
next layer is dark-brown stratified sandy loam 32 inches
thick. The substratum is stony aund gravelly. The soil
is neutral in reaction throughout the profile. . . .Per-
meability is moderate. Runoff is slow, and the erosion
hazard is no more thanm slight. The available water
capacity is about 1.8 inches per foot in the surface
layer and about 1.6 inches per foot in the subsoil,.
In places roots penetrate to a depth of 5 feet or more.
In some places this soil is subject to flooding."
D. Topography

The existing topography of the site consists of a moderately
deep, amphitheater-shaped gulch of the Koolau caldera. At the
lower eastern end, the clevation of the gulch is 50 feet and rises
westward to an elevaticn of 490 feet over a distance of 2,300
feet. At its widest point, the site is approximately 1,400 feet
wide. Four defined gullies are located in the gulch.

The mauka-makai slope of the gulch varies from 6 percent at
the lower end to 45 percent at the upper end, with an average
slope of about 23 percent. "The tranverse slope of the gulch
varies from 0% to 10X near its gullies and from 20% to 60Z at
its upper ends....The depth of the depression from the top of
the ridges to the gullies varies from 50 feet near the lower end
to over 300 feet at the upper end." [2.9]

E. Climate

The average rainfall at the Kalaheo landfill site is 30 inches

per year. The site is located in an area of large rainfall varia-

tion (Figure 2-3). The annual rainfall within a three mile radius
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of the site ranges from under 40 inches/year in the Kailua area
to over 100 inches/year in the Koolau mountains.

The nearest rainfall and temperature station is located at
Kaneohe Ranch, which ig located less than two miles mauvka from
the site. Although the average annual rainfall at Kaneohe Ranch
(61.06 inches/year) is significantly higher than at the project
site due to its higher elevation, the rainfall and temperature
data recorded at Kaneohe Ranch is used to give a good approximation
of the climate at the project site.

Figure 2-4 shows the mean monthly rainfall distribution at
Kaneohe Ranch (24 year record). Monthly averages range from 1,61
inches in June to 7.82 in March. This is a typical monthly rain=-
fall distribution pattern of most locations in Hawaii with wet
winters and dry summers. It should be noted that these averages
are not indicative of rainfall intensities per unit of time. An
average of five winter storms strike Oahuy each year which would
affect Kalaheo.

The intensity periods of individual storms for the various
regions of Oahu was computed by the U. S, Weather Service and

the Army Corps of Engineers, (Wu, 1967) and summarized:

Storm Type Kalaheo Explanation
100 year storm; 15 in. U.S5. Weather Service:
rainfall per 24 hours Probability of occurrence

one in 100 years

Probable maximum 44 in, U.S. Weather Service:

24 hour rainfall Maximum rainfall that could
conceivably occur. Probabi-
lity much less than .01

Standard Project Storm 26 in. U.S5. Army Engineers:

The hypothetical storm that
might be expected from the

most severe flood-producing

2-8
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rainfall, depths—area-area

duration relationship, an

isohyetal pattern considered

characteristic of area involved
Historical 24 hour less than Actual storm rainfall experi-
rainfall 12 in, enced in region

The temperature at Kaneohe Ranch is mild throughout the year
(Figure 2-5). The average maximum and minimum temperatures range
from 63.8°-75.6° in January to 69.8°-80.8° in August. Since the
Kaneohe Ranch Station is located at an elevation of 365 feet, it
may be assumed that temperatures at the landfill site are between
1°F and 2°F warmer throughout the year.

The Kalaheo site is exposed to trade winds most of the year.
The nearest station with available long-term wind data is located
at Kaneche Marine Air Station (Figure 2-3). The wind rose for
that station (Figure 2-6) shows that the most prevalent wind condi-
tions are ENE wind at 10 to 15 miles per hour. Trade winds are
modified in direction and in strength by the local topography.
Since there is no topogrsphical barrier between the Kalaheo site
and the prevailing trades, the wind rose of the Kaneohe Station can
be considered representative of the landfill site wind conditioms.
F. Flooding

Presently, storm water at the project site sheet flows into
the gulch, with overflow discharging into the unnamed stream via
an existing 120-inch pipe culvert under Interstate Route H-3.
The unnamed stream is intermittent and drains an area of approxi-
mately 130+ acres. It drains into the northwestern portion of
Kawainui Swamp. Refer to Figure 2-7.

The project site is located within Zone D of the Flood Insur-
ance Rate Map prepared by the Federal Insurance Administration
for the island of Oahu. Zone D designates areas of undetermined
but possible flooding; specifically, projects located in Zone D

do not require Flood Insurance.
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G. Groundwater

It is anticipated that groundwater is found below the site.
The saturated flow basalts within the dike compartments of the
site are of generally low permeabilty and have poor hydraulic
continuity. These features denote that the site has little or
no municipal water development potential.

The project site is located in an area where sanitary landfills
are permitted by the Board of Water Supply. Presently, the Techni-
cal Review Committee for Underground Injection Control (UIC) is
reviewing the exempted aquifer areas of Oahu. It is expected
that while the size of the areas where sanitary landfills are
permitted will decrease, the Kalaheo site will remain in the ex-
empted area.

Precipitation is the principal form of recharge to the ground-
water on-site. During recharge, the dike compartments may overflow,
the water discharging via the soil mantle and migrating into the
unnamed stream.

A hydrogeologic and soils study of the proposed project site
was prepared in 1982 for the Enviroament Impact Study Corporation
(EISC) and is found in Appendix B [2,10]. The study concluded
that in most aspects of soils and hydrogeology, the proposed Kalaheo
and the existing Kapaa sanitary landfill sites are similar. There-
fore an earlier report, "Hydrogeologic and Soils Study of Proposed
Sanitary Landfills for Leeward And Windward Oshu, City and County
of Honolulu, Honolulu, Hawaii," prepared in 1977 by S.F. Bowles
and J.F. Mink, was referred to throughout the 1982 study.

The following are excerpts from the earlier hydrogeologic
and soils study (Bowles and Mink, 1977):

"Groundwater occurs but is not feasibly exploitable
except, perhaps, for very small agricultural enterprises.
Sizeable continuous aquifers do not occur; in general the
groundwater saturates flow basalts compartmentalized
by dikes and other intrusives. As a result, the water
table elevation (head) varies over short distances and

hydraulic continuity between dike compartments is poor.
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"The surface of Kawainui Swamp represents the general
groundwater table in the region. Three unused wells
(2446-02; 2446-03; and 2246-01) at the inland margin
of the Swamp have measured heads of 18 feet, 27 feet
and 80 feet, respectively. The groundwater from the
Kapaa land mass, in which these wells are located,
drains to the swamp and therefore leachate that would
reach the water table would also eventually discharge
into the swamp.

"The quality of the groundwater is excellent.
Well 2246-01, an exploratory well drilled by the Board
of Water Supply but abandoned and sealed because of its

poor yield, gave water with the following composition:

Mg/L Mg/l
8i09 41.6 HCO4 68.0
AlgaQ3 0.7 504 18.4
FeO 0.1 c1 10.0
MuO 0.0 F 0.3
Ca 27.9 NOj3 0.8
Mg 9.5 TDS 226,0
Na + K 28.9 pH (7.6)

The above would be characteristic of uncontaminated
groundwater spilling into Kawainui.

"As suggested earlier, the aquifers in the vicinity
of Kapaa are poorly permeable in addition to being small
and discontinuous, Their upper parts, which form the
inland boundary of the swamp, consist of highly weathered
basalt to a depth of 50 feet or more. Two of the wells
(2446-02 and 2446-03) could extract no more than 10
gpm while the BWS well (2246-01) was able to pump 300
gpm but only at a drawdown of 200 feet."
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CULTURAL AND BIOLOGICAL CHARACTERISTICS

A.

Archaeological /Historical Perspective

1. Project Site

An archaeological field reconnaissance for the proposed
project was conducted on February 20, 1982, to verify the
presence or absence of sites of possible archaeological in-
terest in order to determine whether further study would be
required (refer to Appendix C). In summary, the archaeologist
has concluded that there are no visible indications of prior
prehistoric use, and the site requires no further archaeologi-
cal work. If any unanticipated sites are encountered, the
contractor will stop work and contact the State of Hawaii
Historic Sites Preservation Office.

2. Adjacent Area

The closest historical site that is included in the
National and State Registers of Historic Places is Pahukini
Heiau. The heiau is located near the existing Rapaa SLF
boundaries and across Interstate Route H-3 from the project
site.

Flora and Fauna

A biological survey of the project site was conducted
by personnel from EISC in February, 1982 (refer to Appendix
D). The survey indicated that the gulch floor contains most
of the plants cited in the check list of plants. Around
the old house foundation located on the gulch floor are common
ornamentals, densely overgrown. Also present is a thick
growth of koa haole and java plum. The gulch does not contain
plants which are considered rare or unique.

Many of the commonly observed birds and mammals found
adjacent to urbanized areas were sighted in the area near
the mouth of the gulch along the H-3 freeway. The Cattle

egret (Bubulcus ibis), Barred dove (Geopelia striata), and

lace-necked dove (Streptopelia chinensis) were sighted in

this area and within the existing landfill. Evidence of
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the presence of various mammals were found including cats

(Felix catus), dogs (Canis familiaris), mongoose (Herpestes

europunctatus), mice (Mus musculus), and rats (Rattus rattus).

Observed within the gulch were: the Shama thrush (Copa-

sychus malabaricus), mynah (Acridotheres tristis), white-eye

(Zosterops palpebrosus japanicus), and cardinal (Richmondena

cardinalis).
The biological reconnaissance did not reveal any rare
or endangered species of flora and fauna. Most of the species

are exotic and all are found elsewhere on the island.

III. SOCIOECONOMIC CHARACTERISTICS

A.

Population Characteristics
l. Overall Island Trends
According to the 1981 edition of the State of Hawaii Data

Book, the total 1980 de facto population of Oahu, including
military personnel, their dependents, and visitors present,
and excluding residents temporarily absent, was 822,000;
this figure shows a 26.3 percent increase since 1970. During
the same pericd the de facto population for the entire State
grew 32,2 percent. The population of the County of Hawaii
rose 50.3 percent; Kauai, 45.3 percent; and Maui, 77.3 per-
cent. These figures indicate that WNeighbor Island counties
have grown much faster in the past decade than the City and
County of Homolulu (Oahu).

2.4 Area Characteristics

The proposed project will serve as a disposal site for
refuse generated within the windward districts (Kcolauloa
and Koolaupoko) of Oahu and that generated in other parts
of Oahu., The areas of windward Oahu to be served by the
Kalaheo Sanitary Landfill include the wmedium—density urban
areas of Xailua and Kaneohe and the smaller residential com-

munities of Waimanalo, Kahuluu, Hauula, Sunset Beach and
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Kahuku. As shown in Tables 1~2 and 1-3 approximately one-half
of Oahu's total solid waste will be disposed at the Windward
Sanitary Landfill (Kapaa/Kalaheo). The following population
projections include projections for Ozhu and the districts
of Koolauloa and Koolaupoko.

According to the Honolulu General Plan [2.11], the total
residential population of Oahu was 704,403 in 1975. The
population of areas within the Koolauloa and Koolaupoko Dis—

tricts and the percent each of the total, was as follows:

Location 1975 Population Percent of Total
Koolaupoko 86,641 - 96,503 12.3 - 13.7
Koolauloa 10,566 - 11,974 l.5 - 1.7

The total resident population for Oahu in the year 2000
was originally projected to be 1,039,000 in the 1977 General
Plan based on the State of Hawaii Department of Planning
and Economic Development's (DPED) Series E-2 projections,
then considered the most satisfactory for planning purposes.

The population of the above areas was to be as follows:

Location 2000 Population Percent of Total
Koolaupoke 112,797 - 142,343 12,3 = 13.7
Koolauloa 15,585 - 17,663 1,5 = 1.7

However, DPED has since requested that all agencies use the
Series II-F population projection, as it is updated, to estab-
lish a uniform planning base. In addition, it is stated in
the General Plan, that as DPED's projections are revised,
new population figures will be used in the document. The
March 1, 1978 revised residential population projection for
Oahu for the year 2000 is 917,400.

Using the latest DPED total for Oahu and the Homolulu
General Plan percentage breakdown by area, the total resident
population in these areas in the year 2000 would be as follows
[2.12]:

Location 2000 Population Percent of Total

Kooclaupoko 112,800-125,700 12,3 - 13.7

Koolauloa 13,800-15,600 1.5 - 1.7
2-18
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iv.

The previous discussion was Primarily based on two poli-
cies from the 1977 Honolulu General Plan. They are both
population policies which are quoted below [2,13]):

"Policy 3 =~ Reduce, or at most maintain, the 1975 propor-
tions of the Island’s rural and urban fringe populations."
'Policy 4 ~ Seek a year 2000 distribution of Oahu'g resi-~

dential population which would be in accord with: [Table

2-1 (revised according to the II-F projections).]"
B. Schools
The nearest school, located approximately 4,000 feet from
the project site, is Kalaheo High School. The school is separated
from the project site by open space (Kawainui Marsh), Mokapu Saddle
Road and H-3, It should be noted that the school is upwind of the
proposed project.

INFRASTRUCTURE
A, Utilities
1. Electrical

Electrical power is available. Presently an overhead
electrical power line traverses the site, and will be relo-
cated. Project plans will be coordinated with Hawaiian Elec-
tric Company (HECO).

2., Telephone

The office building will require at least one telephone.
An overhead telephone 1lipe running across the project site
will be relocated. The relocation of the line will be coor-
dinated with Hawaiian Telephone Company.

3. Water

Potable water is available from a 36-inch transmission
main that parallels the Kapaa Quarry Road. Prior to construc=
tion, plans for water requirements and delivery to the proposed
Project will be coordinated and reviewed with the Board of
Water Supply (BWS).
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TABLE 2~]

DISTRIBUTION OF RESIDENTIAL POPULATION

1980 and 2000

2000 POPULATION 2/ PERCENT OF TOTAL b/

LOCATION
Primary Urban

Center 435,800 - 481,600 47.5 - 52,5
Ewa L 74,300 - 81,700 8.1 - 8.9
Central Oahu 122,000 - 134,900 13.3 - 14,7
East Honolulu 56,900 - 62,400 6.2 - 6.8
Koolaupoko - 112,800 - 125,700 12.3 - 13,7
Koolauloa 13,800 - 15,600 1.5 - 1,7
North Shore 16,500 - 18,300 1.8- 2.0
Waianae 33,400 - 43,100 4,3 - 4,7
OAHU TOTAL 871,500 - 963,300 95.0 - 105.0

a/
Population ranges based on the percentages presented in the preceding
column and DPED's Series II-F population projection for the year
2000 of 917,400 for Oahu.

b/
From Population 0bjective C, Policy 4,

Source: [2,12]
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4. Sanitary Sewage Disposal

The municipal sewer system does not serve the project area
[2.14)]. A cesspool that will comply with the regulations of
the State of Hawaii Department of Health will be constructed,
5. Solid Waste Collection

Municipal collection is provided 6 days per week, with

a twice-a-week pickup from each residence. Refuse is collected
by 3-man crews. Crews generally operate with a 20-cubie~yard
rear-loading compactor truck. Residential refuse with a
density of approximately 150 pounds per cubic yard is compacted
within the collection truck to a density of approximately
500 pounds per cubic yard. Each truck carries 4 to 5 tons
of refuse per trip and typically makes two trips per day.

The majority of those City collection trucks which dispose
at the Kapaa SLF are stationed at the Kapaa Base Yard, In
addition, collection trucks from the Laie Base Yard and the
Honolulu Yard also dispose at the Kapaa SLF. The collection
crews begin their routes at 6:00 AM and continue until they
are completed. Generally, waste is disposed at the municipal
facility closest to the last stop on a collection route.
Portions of waste generated within the Nuuanu and Hawaii
Kai areas of the Hcnolulu District are disposed at Kapaa
Sanitary Landfill. In addition, a portion of the refuse
processed at the Keehi Transfer Station may also be disposed
at Kapaa SLF when the need arises.

The existing Kapaa SLF is open to the general public
and a large number of leeward and windward residents use
this site for disposal. They are not charged a disposal
fee and account for the majority of weekend traffic. The
hours of operation of the landfill are from 7:00 AM to 4:30
PM daily.
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Emergency Services

l.  Fire

The project vicinity is served by the Honolulu Fire
Department, Aikahi Station (located approximately one mile
away). This station has one engine and under ideal conditions,
has a response time of approxidately 3 wminutes to the site.
Support services will be provided by the Kailua Station which
houses both a ladder and engine company. Additional support
will be furnished by the Kaneohe station. Also Capital Im-
provement Program (CIP) calls for a new fire station in the
Clomana Area.
2. Police

The City and County Police Department substation in
Kailua serves the vicinity of the pProject site. The site
is located within Beat 427, in District 4. Average response
time in District 4, is 5 to 8 minutes,
3. Medical

The project vieinity is served by City and County ambu-
lances located at the Police Department substation/fire station
complex in Kailua town. For most cases requiring hospital
facilities, the patient would be taken to Castle Memorial

Hospital which is located approximately 2 1/2 miles away,
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SECTION 3
RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES AND CONTROLS FOR THE AREAS

LAND USE DESIGNATIONS
A, State Land Use District

The State Land Use designation for the project site is Con-
servation (Subzones General and Limited) with a small portion in
Urban. Refer to Figure 3-1,

A Conservation District Use Permit will be required from
the Board of Land and Natural Resources in order to proceed with
the proposed action in the Conservation-designated areas. The
proposed action is a permitted use within the Urban-designated
portion of the site.

B. General Plan Detailed Land Use Map (DLUM)

The DLUM designation for the project site is Open Space and

Agriculture. Refer to Figure 3-2,
C. Zoning

Most of the site is zoned P-1 (Preservation), with a small
portion zoned R-6 (Residential). Refer to Figure 3-3. '

D. Agricultural Lands of Importance, State of Hawaii

According to the State Department of Agriculture, only a
small portion of the site is classified as "Other Important Agri-
cultural Land" (Refer to Figure 3-4)., While this portion of the
site has agricultural potential, presently there are no farming

activities occuring on-site or in the near vicinity of the site.

SURROUNDING LAND USE CONTROLS

The project site is located west of Interstate Route H-3, Ameron

HC&D's wire fabrication facility and storage area, the existing Kapaa

Sanitary Landfill and Kawainui Marsh. The interstate, factory, sanitary

landfill and a strip of the marsh parallel to Kapaa Quarry Road fall

within the Urban-designated State Land Use District. The major portion
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= PRIME AGRICULTURAL LAND - Land which has the s0il

quality, growing season, and moisture supply
to produce sustained high yields of crops
economically when treated and managed accorxding
to modern farming methods.

UNIQUE AGRICULTURAL LAND - Land that has the apecial
combination of aoil quality, locstion, growing
senson, moisture supply, and is used to produce
austained high quality and of high yields of
a specific crop when treated and 'managed accordin
to modern farming methods.

OTHER IMPORTANT AGRICULTURAL LAND - Land other than
Prime of Unique Agricultural Land that im also
of atatewide or local importance for agricultural
use. .

EXISTING URBAN DEVELOEMENT - Land which has been
developed for urban type use.

U.5. GOVERNMENT - Land which is currently under the
juris@iction of the U.S. Government.

FIGURE 3-4
AGRICULTURAL LANDS
OF IMPORTANCE,
STATE OF HAWAII

SOURCE: STATE OF HAWAII DEPARTMENT OF AGRICULTURE, SHEETS 0-12 & 0-14
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of the marsh is designated Conservation. In the DLUM, the factory
and a portion of the landfill are located in Industrial~designated
areas and are zoned Industrial (I-1) and Residential (R-6). The DLUM
designation for the interstate and Kawainui Marsh is Agriculture.
The portion of the interstate in the vicinity of the proposed project
is zoned R-6, and the marsh is zoned P-1 (Preservation).

North of the project site is the Kailua interchange of Interstate
Route H-3 where it overpasses Mokapu Saddle Road. The State Land Use
Designation of this area is Conservation; in the DLUM, it is designated
Agriculture, Open Space and Residential; and it is zoned P-1.

Land south of the project site, including the Kapaa Quarry Plant,
is in the Conservation State Land Use Districk. The land is designated
as Agriculture and as Open Space in the DLUM and is zoned P-l,

Land west of the project site is in the Conservation State Land

Use District, The land is designated as Open Space in the DLUM and

is zoned P-1,

3-6
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SECTION 4
SUMMARY OF MAJOR IMPACTS

I. INTRODUCTION

This section presents the anticipated environmental impacts of

the proposed action on the existing environment. Major primary and
secondary impacts, both short-term and long-term, were identified through
analysis of the information presented in the first three sections of
this report.

Primary impacts are those expected to result directly from the
proposed project. Those impacts which develop as an indirect consequence
of the proposed project are considered secondary., Whether the impacts
are primary or secondary, the duration of effects can be either short-
term or long~term. The short-term impacts are related to the construc-
tion and operation of the proposed Kalaheo SLF, Long-term impacts are

those anticipated to result after completion of the sanitary landfill.

II. SUMMARY QOF PRIMARY IMPACTS
A, Landform Alteration

Construction of the landfill and access road will involve
clearing and grubbing of the vegetation. The clearing and excava-
tion of the site will be done in increments to minimize major wind
and water erosion problems.

Upon completion of the sanitary landfill, the site will be
graded to provide drainage and stability. It is anticipated that
the present slopes of the gulch will be reduced as the floor of
the gulch is filled,

B. Soils

The short-term impact to soils would be associated with poten-
tial runoff and erosion during the construction of the operational
facilities and during excavation and covering of sections of the
sanitary landfill.

4-1
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Agricultural potential of the completed site will be limited.
Unless additional cover material is provided, deep tilling and
crops with extensive and deep root systems will not be permitted,
to avoid the risk of opening up the landfill by the roots penetra-
ting into the wastes.

C. Water Quality

During construction and operation of the proposed sanitary
landfill, some sediment runoff from exposed areas into the proposed
drainage system could occur, should there be a substantial storm.
However, the impact should be minimal as the drainage area is
relatively small, and the surface moderately permeable.

As previously stated, the project site is similar to the
existing Kapaa site in all hydrogeologic aspects, and there is
no evidence that would suggest that leachate accumulation and
migration characteristics at the proposed project would differ
significantly from those at the Kapaa SLF. The findings of the
leachate monitoring program at Kapaa indicate that no leachate
has been detected, and that if leachate is entering groundwater
sources, the present effect can be considered minor. These findings
support the premise that any leachate generated will be contained
on-site in the short-term. Although the leachate from Kapaa SLF
may eventually migrate to Kawainui Swamp via the water tables,
continuation of the monitoring program should be adequate to detect
this process in the early stages. It should be noted that as
the institution of the monitoring program occurred ten years after
the start of the Kapaa SLF activities, the findings indicate that
rapid migration of leachate has not taken place.

D. Air Quality

The main short-term impact to air quality would be from dust
generated during the construction and operation of Kalaheo SLF.
In addition, there will be fuel emission generated by vehicles
on-site and those transporting refuse to the site. However, as
the proposed project will replace the existing Kapaa SLF, the
emissions generated as a result of activities at the Kalaheo SLF

are not anticipated to significantly alter the existing ambient
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air quality in the area. Upon completion of the landfill these
sources of air pollution will cease to exist and therefore will
no longer affect air quality.

As the project site is similar to the Kapaa site in nearly
all aspects of soil and hydrogeology, it is expected that methane
gas migration will be minimal. There are no residential structures
adjacent to the proposed sanitary landfill, therefore any methane
gas generated will not pose a hazard to public health. Any struc-
tures necessary for landfill operations will be designed to control
gas from accumulating within the structure.

E.  Odor

Odor will be generated in varying levels according to the
composition of refuse and the length of time it remains uncovered.
The amount of odor expected from the proposed project is not ex~
pected to significantly differ from the amount generated by Kapaa
SLF. Odor is not anticipated to affect the surrounding area,
which is relatively vacant.

F. Litter

Litter will be generated in the area where refuse is deposited
by collector and transfer trailer trucks. Litter may also be
found along the vehicuiar access to the project site. Overall
litter generation will not differ from that produced by Kapaa
SLF. To minimize litter caused by illegal dumping, the city will
hire a guard service to patrol the access road after hours of
operation,

G. Noise

Noise will be generated by construction equipment and vehicles
during site development, access construction and landfill operation.,
Conventional construction equipment will be used and; the noise
levels generated by such equipment are shown in Figure 4~l1. No
piledriving will be conducted, nor is blasting anticipated. General
construction noise should not present a significant problem in
the area, since the adjacent areas are vacant. Upon completion
of the landfill no noise will be generated except when periodic

maintenance of landfill is required.



FIGURE 4-1

CONSTRUCTION EQUIPMENT NOISE RANGES
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Source:
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Noise From Construction Equ
Building Equipment, and Home Appliances, EPA, 1971
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H. Flora and Fauna

During site development, access construction and project
implementation, site vegetation will be removed and it is antici-
pated that the birds and mammals frequenting the site will relocate
to other areas., Operation of the proposed project is not antici-
pated to significantly affect wildlife in the surrounding area.
After completion of the sanitary landfill, it is anticipated that
some of the relocated birds and mammals will return to the project
site.

I. Vectors

Serious rat or fly infestation has not been experienced at
the Kapaa SLF and is not expected at the proposed sanitary landfill,
due to the daily application of cover material.

J.  Archaeological /Historical

The lack of any archaeological or historical resources at
the site precludes any impacts.
K. Traffic

As the proposed project would replace the existing Kapaa
SLF, the overall volume of trsffic in the surrounding area is
not expected to be siguificantly altered. Impacts associated
with the proposed vehicular access to the project site cannot be
determined at this time, as a specific route has not yet been
chosen. Upon completion of the Kalaheo SLF, no traffic attributed
to landfill activities is expected.
L. Fire

Fires can be a potential hazard within the proposed landfill
if proper sanitary landfilling procedures are not followed. Burning
of wastes is not permitted at a sanitary landfill, but fires can
occur if there is: (1) careless handling of open flames; (2)
handling of hot wastes; or (3) spontaneous combustion of materials

in the presence of appropriate gases.

4=5




III.

M. Visual

The project site will be visible from the existing Kapaa
Landfill and to motorists along Interstate Route H~3 {(when devel-
oped). Upon completion of the Kalaheo SLF, the site will be grassed
by hydromulching for erosion control until the natural vegetation
grows back and, therefore, will not show the clearing and excava-
tion that had occurred during landfill operation. As previously
stated, the present slopes of the gulch will be reduced as the
floor of the gulch is filled.
N. Economic

Construction of the proposed project will require capital
expenditure by the City and County of Honolulu. The cost of opera-
tion for the life of the landfill and the cost of the maintenance

of the completed landfill will be borme by the City,

SUMMARY OF SECONDARY IMPACTS
A, Population

No short-term or long-term impacts on population are expected,
B. Land Use

Hawaiian Papaya Co., Inc. and Associates proposes to construct
660 single-family residential dwelling units on a parcel that
will extend 6,000 feet along the western edge of Kawainui Marsh
and 5,700 feet along the northern perimeter of the marsh below
Mokapu Saddle Road, and will be located adjacent to Kapaa Quarry
Road and across Interstate Route H-3 from the proposed Kalaheo
Sanitary Landfill. This project is referred to as Phase II of
the Kawainui Residential Development.

In the 1977 EIS for the Kawainui Residential Development,
it was stated that there were several planned projects in the
vicinity including the Kapaa Sanitary Landfill Expansion. The
Kapaa SLF has since been implemented and Community Planning, Inc.,
the contact for Hawaiian Papaya Co., Inc. and Associates, has

been notified of the City and County's proposed Kalaheo SLF.

a
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MITIGATION MEASURES PROPOSED TO MINIMIZE ADVERSE

ENVIRONMENTAL EFFECTS

A,

Introduction

This section presents the mitigation measures proposed for

reducing, to insignificant levels, the unavoidable adverse impacts

summarized in Section 5.

B,

Mitigation Measures

l. Landform Alteration

The landfill will be designed to control erosion that
could unearth refuse. The sanitary landfill will be con-
structed in terraces. The sloping faces of the terraces
will not be so steep that erosion will be significant. Upon
completion of the sanitary landfill, the terraced sections
will be graded according to the engineering design for the
eventual use of the site.

2. Visual

At the end of each day, the deposition area will be
covered by approximately six inches of so0il cover. As sections
of the sanitary landfill reach their design capacities, they
will be layered with a final soil cover and landscaped.
3. Erosion

During grading operations, erosion control measures
will be implemented to Prevent silt and other undesirable
matter from entering the existing 120-inch pipe culvert under
Interstate Route H-3. Siltation basins and debris barriers
will be placed at the project-end of the culvert.

4. Noise

Construction noise will be mitigated by limiting the
hours of comstruction. 1In addition, it is expected that
the hours of operation for the proposed landfill will be

from 7:00 AM to 4:30 PM., All equipment powered by internal




combustion engines used in the construction and operation
of the proposed sanitary landfill will be equipped with pro-
perly functioning and maintained mufflers.

5.  Air Quality

Air quality can be adversely affected by fugitive dust
generated during construction. State of Hawaii Department
of Health Rules and Regulations (Chapter 43, Section 10)
specify the control measures that are to be implemented
to reduce the effects of this type of pollutant., The primary
control method involves the frequent wetting down of loose
soil with water, oil or suitable chemicals. Another control
measure is good housekeeping at the construction site.

The impacts to air quality from fuel emissions may be
mitigated somewhat by Federal requirements for the use of
emission control devices and lead-free fuel in newer automo-
biles. These measures would only affect private vehicular
traffic, estimated at approximately 160 vehicles per day on
weekdays and 525 vehicles on weekends.
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SECTION 5
PROBABLE ADVERSE ENVIRONMENTAL
EFFECTS WHICH CANNOT BE AVOIDED

The only significant long-term and unavoidable impact that will
result from the implementation of the proposed project is the reduction
of the present slopes of the gulch when the landfill is completed.
In addition, there will be some unavoidable short-term impacts related
to the construction and operation of the Kalaheo SLF, including visual,
erosion, noise and air quality impacts.

Clearing and excavation of the site will result in showing exposed
s0il and, during the day, disposed refuse. However, as previously
stated, this will be visible only from the existing Kapaa SLF and to
motorists along Interstate H-3 (when developed).

While the drainage system will be constructed first to minimize
the effects of erosion during initial comstruction of the sites some
soil may wash off the site into the surrounding areas during construc-
tion of the drainage system. However, the amount of erosion during
this phase of construction is not anticipated to be significant.

Noise that will be generated during construction and operation
of the proposed landfill is unavoidable. Also unavoidable is the noise
created by refuse vehicles traveling along Kapaa Quarry Road. Vehicles
associated with the proposed project should not significantly increase
the current noise levels generated during the operation of the existing
Kapaa SLF, because appoximately the same amount of traffic is expected.

Despite the implementation of scheduled water sprinkling, some
dust will be generated during construction and operation of the proposed
landfill, Fuel emissions generated by landfill-related vehicles during
the life of the landfill are unavoidable; however, the amount of these
emissions is not anticipated to differ significantly from that generated

by the existing Kapaa SLF.
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SECTION 6
ALTERNATIVES TO THE PROPOSED ACTION

I. NO ACTION

If the proposed project is not implemented, refuse disposal for
the island will be severely impacted since the existing Kapaa SLF is
nearing capacity. If the no-action alternative is chosen, it is highly
probable that some landfill disposal services at the Kapaa SLF may be
curtailed to extend the landfill life. Curtailment of services can
include denial of permission to dispose privately-collected and demoli-
tion refuse at the site. Without a windward sanitary landfill, Oahu
will be subjected to illegal dumping of refuse. Other landfill sites
will have to accommodate these wastes. Increased costs in labor, equip~-
ment and fuel will result from longer hauls to these disposal sites.
These additional costs will be passed on to those dependent on commercial
collection services, This will mean also that the other landfill sites,
namely Palailai, will fill up faster. Since the City has not yet found
a site for a leeward sanitary landfill, and with a lead time of three
years required to comstruct a new landfill, the City would have no
sanitary landfill on Oahu by the end of 1985.

It should be noted that landfills will always be needed as final
depositories for: the residue produced by energy recovery systems
and incinerators; unprocessable wastes such as bulky items, demolition

materials, rock, dirt and soil.

II. ALTERNATIVE SITES
The City and County of Honolulu Department of Public Works (DPW)

has investigated several potential landfill sites in the Windward area

and has determined that presently only two sites, the project site
(Kalaheo) and Bellows Field, would produce the least environmental
impacts at the least cost, In addition, these sites were considered
to be conveniently located, and to have adequate capacity and cover

material.
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The Bellows Field Landfill site is situated at the north end of
Waimanalo and Bellows Air Force Station. The area of the site is ap-
proximgtely 173 acres, 133 acres of which are usable for landfilling.
Specific advantages of the site include: a capacity of 7,510,000+
cubic yards, availability of cever material, favorable prevailing winds,
and moderate site preparation and improvement costs. However, according
to the military, the site is needed as a training area to maintain
military preparedness and is not presently available for sanitary land-
£ill purposes.

Two other sites investigated by DMH, Auloa and Olomana, have been
eliminated from consideration at this time because of their closeness
to residential areas. In addition, the current optimistic outlook for
a8 resource recovery facility for Oahu further decreases the relative
merits of Auloa and Olomana versus those of Bellows and Kalaheo.

In summary, the proposed Kalaheo SLF does not have the land use
constraints of Bellows Field Landfill site, In addition, the proposed
Kalaheo SLF, unlike the Olomana or Auloa landfill sites, is presently
not in use and is located away from the residential areas of Kailua
and Kaneohe. Also, some of the existing facilities at Kapaa SLF can be
used at the proposed Kalaheo SLF. Please refer to Table 6-1 (Landfill
Sites Status, 1982) for additional information.

III. ALTERNATIVE PROCESSING METHODS
The City and County of Honolulu Department of Public Works has

indicated that there are presently only two viable methods teo reduce
the volume of solid waste —-— incineration and energy recovery.,

A. Incineration

Incineration is defined as controlled combustion that reduces
solid, liquid or gaseous combustible wastes primarily to carbon
dioxide and other gases which are released into the atmosphere.
The resgidue is usually deposited in a sanitary landfill., Incin-

eration of solid waste reduces volume by 80 to 90 percent and

can extend the life of the landfill. However, bulky refuse and

non-combustible material cannot be incinerated and, therefore,

must be directly disposed of at a landfill.

,‘.
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16.
17,
18.
19.
20,
21.
22,
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Code

TABLE 6-1

LANDFILL SITES STATUS (1983)

Code

Kapaa #2 and #3 Landfill Sites SLF

o
o

Kapaa #1 Landfill Site

o
w

Kalaheo Landfill Site

Heeia Uka Landfill Site

Waimanalo North Landfill Site

Auloa Landfill Site

L K=l R T F N

Waimanalo South Landfill Site

Kahaluu, Waihee, Waiahole, Waikane, Kaawa, and
Punagluu Landfijll Sites

Olomana Landfill Site

Bellows Field Landfill Site 3

Heeia Kai Landfill Site

Makaiwa Landfill Site

Nanakuli Landfill Site

Kaloi Landfill Site

Honouliuli Landfill Site

Kaukonahua and Waipahu Landfill Sites

Maili Landfill Site

Koko Crater Landfill Site

Waipio Landfill Site

Mililani Landfill Site

Poamoho Landfill Site

Keekee Landfill Site

Kaena Quarry Landfill Site

Makua Landfill Site

Ohikilolo Landfill Site

Waimanalo Guleh S'ite

Barbers Point

Diamond Head

Ewa No. 1

=Wl uniun] Lo =) b | ] o] b ] ] ] pa | ro =] v | v | =

—

Ewa No. 2

Halawa Sites

Kahe /

Kunia

Pearl Harbor

Sand Island

PO G | e ] e
-

Waianae

To Bite located within ground vater supply ares

2,
3

LS
5.
6.
7.
sLr
PA

PS
L
Q

£ice located within close proximity to communities

Land ovned by Faderal or State government andfor in
ure, unavailable for uee an & ssaitary landfill

Site connidered for Vindward lendfill

Site conmidered for Leevard landfill

Altarnative #ite considered for Vindvard landfill,

Alternative site conaidered for Leevard landf{ll.

Prasently used as a sanitary landfil}

Frior agreesent not to be ured a5 8 landfill in order to
obtain the use of Xapan #2 and 13; and Kalaheo as
landfills

The proposed project site

Matland area, under Federsl Regulations

Site is presently bheing waed for quarry operations. It {s not

contemplaced the cwners will allow the City to develop a
landfil]l oo this site.



Although incineration reduces refuse quickly, it requires
large capital expenditure and must be designed to meet Federal
and State air quality and emission standards. Up until 1977,
the City had three incinerators -- at Kapalama, Kewalo and Waipahu.
The incinerators at Kapalama and Kewalo were closed in October
1977, as their small processing capacities were not worth the
cost to modify these facilities to meet air quaiity standards.
The Waipahu Inecinerator underwent extensive renovations in 1978
and currently processes 120,000 tons of refuse per year (TPY).

B. Energy Recovery

Steam and power generation from solid waste can be achieved
by the use of waterwall incinerators. Waste heat from the burning
of solid waste is captured by boiler systems incorporated as water-
filled tubes in the linings of the furnaces. Steam is generated
and sold to users or converted to electrical energy by steam tur-
bines. _

Waste may be burnt in bulk or processed before firing. Refuse
processing may consist of shredding, drying and air separation
to remove the combustible fraction of refuse, with possible metals
recovery. The combustible fraction would then be incinerated
and the thermal energy 8o produced used to generate steam which
may then be converted to electrical power.

Coasts are high for a system including both a processing plant
to prepare the refuse as an acceptable fuel, and a power genera-
tion plant. Initial capital costs for waterwall incineration

plants are estimated at $100 million for a 2,000 ton per day

plant.,
Advantages of Steam and Power Generation:
- Reduces refuse volume and weight
- Prolougs use of landfill site
- Provides alternative energy and reduces dependency on

conventional fuel while simultaneously disposing of

large quantities of solid waste
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- Can incorporate a materials recovery system
- Less land required
- Overall total systems cost is lower

Disadvantages of Steam and Power Generation:

- Requires many more skilled operators
- May require conventionally fired support systems as backup
facilities when refuse quantities are insufficient
- Adverse operational impacts include possible air pollution
by thermal, gas and particulate matter discharges, water
pollution from contaminated waste-water discharges, noise,
dust and traffic generatiom
- Requires large captial investment
Since 1971, the City's Department of Public Works has recogniz-
ed the problem of solid waste disposal and has sought to provide
innovative means for the disposal of solid waste. One solution
considered was resource recovery and in order to examine the general
applicability of alternative resource rTecovery technologies, the
MITRE Corporation in 1977 prepared for the City a report, Analysis

of the Feasibility of Resource Recovery for Honolulu. Based on the

recommendations in this document, the City published in 1978 a

Request for Proposals (RFP) from private industry for the construc-

tion and operation of a resource recovery facility. This program
was referred to as Honolulu Program of Waste Energy Recovery
(HPOJER).

Following an evaluation of the qualifications of the fifteen
bidders who responded to the City's RFP, three bidders eventually
were invited to submit pricing proposals. Two bidders, CE/Amfac
and UOP, Inc., submitted a total of six pricing proposals on
October 16, 1980, '

A validation of the proposals showed that CE/Amfac submitted
the low bid to construct an 1800 ton/day refuse-derived fuel (RDF)
facility in Waipahu Town, adjacent to the Oahu Sugar Mill.




An appropriation request for financing, however, was tabled
by the City Council after local residents voiced considerable
opposition to the project site, and the Mayor declined to go ahead
with the project because of its close proximity to exiting residen-
tial areas and the method of financing the project.

Preliminary investigations of smaller-scale refuse-to-energy
alternatives indicate that a combination of small facilities having
2 minimum capacity of 600 TPD may also be viable; however, this
is not as economically attractive as a single 1,800 TPD facility.
This alternative may include the retrofitting of the existing
Waipahu Incinerator for energy recovery, and the construction of
co~disposal facilities for incinerating refuse-derived fuel and
sewage sludge at the Sand Island and Honouliuli sewage treatment
plants (STP).

The DPW estimates that a minimum of three years will be re-
quired from the date of an acceptance of proposal to a facility
"shakedown." In the interim, the present primary method of solid
waste disposal, sanitary landfills, must continue to be used.
As previously stated, all processing alternatives ultimately dispose
of their residue in a lendfill,

It should be noted that other processing and disposal alter-
natives have been evaluvated by the Department of Public Works;
these are presented in Appendix E. Processing alternatives such
as baling for ocean disposal or shredding for either incinera-
tion or direct disposal in a landfill are no longer viable. These
options are relatively unattractive due to the availability of
proven waterwall incineration technology for resourve recovery
with its revenue-producing and volume-reduction aspects. In

addition, present Federal regulations prohibit ocean disposal.

6-6



- Short
Ter-m Uses-Long
Term Pr-ocluctlwty

7



(1

.

21

EN e et st

SECTION 7
RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES
OF MAN'S ENVIRONMENT AND THE MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Man will continually produce solid waste and the quantities produced
will increase as the population increases. A safe and efficient means
to dispose of the waste produced must be developed. Sanitary landfills

will continue to be the most economic means of solid waste disposal

.until resource recovery methods can be implemented. Also sanitary

landfills will continue to be the ultimate disposal site for all solid
waste processing residue.

A properly operated landfill is a safe method of waste disposal.
A properly operated sanitary landfill is generally free of vector, odor,
fire, litter, leachate, soil erosion and aesthetic problems. Although
the landfill will be committed to only that purpose during its life,
once completed the site can be used for permanent outdoor recreation
or open space. Agricultural potential of the completed site will be

limited.
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SECTION 8

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

City and County funds, human labor, construction and operating
equipment, building materials, fuel, and soil for cover material will
be committed to the project and, therefore, unavailable for other pro-
jects.

Using the site as a landfill will make it unavailable for other
uses during the life of the landfill, However, this use will not result
in the loss of rare and endangered vegetation or animal species. Because
of uneven settlement of the landfill there can be no development of
the land for residential or other urban uses. Once the landfill is
completed, its land use can be returned to open space or to passive

recreation.,
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SECTION 9
AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF
GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET THE ADVERSE
ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Since solid waste will continue to be generated, new sites are
always being sought for solid waste disposal. Increased urbanization
and development on the island of Oahu has reduced the amount of land
remote from urban areas. Consequently, it is difficult to find a site
for solid waste disposal that is remote from urban areas, yet close
enough to make transfer and hauling of disposal to these sites economi-
cally reasonable,

Environmental considerations make ocean disposal undesirable;
moreover, it is presently prohibited by EPA regulations. The costly
processing techniques of shredding and baling extend landfill life
but do not eliminate the need for a landfill, Incineration is wmore
costly than landfilling and also requires a landfill for the residue.
Resource recovery will not be implemented until 1986 at the earliest.
Until that time, landfilling will remain the most economical means of
waste disposal. When resource recovery facilities are finally in opera-
tion, landfills will still be required to accommodate their residue.

The proposed project would provide for the safe and efficient
disposal of waste. The Kapaa SLF is expected to close by the end of
1984, Walanae and Kawailoa SLF by the middle of 1984 and Palailai SLF by
the middle of 1986, At least three years of lead time will be required
to develop a resource recovery facility, or a new SLF other than the
proposed project. This project would meet a critical need of the Qahu
population.
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SECTION 10
LIST OF NECESSARY APPROVALS

Conservation District Use Permit from the State Land Board under
Regulation 4, to be requested after the completion of the EIS.
Certificate of Compliance and Solid Waste Management Permit, from
the Department of Health.

A permit for grading, excavation and fill pursuant to ordinance
No. 3968 (1972). The contractor will obtain said permit from
the Department of Public Works, Division of Engineering.
Construction Plan Approval from the Board of Water Supply.
Construction Plan Approval from the Hawaiian Electric Company.

Construction Plan Approval from the Hawaiian Telephone Company.

10-1
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SECTION 11
ORGANIZATIONS AND PERSONS CONSULTED
NOTICE OF PREPARATION COMMENTS AND RESPONSES

The following list includes those agencies and
organizations to whom Preparationm Notices were seat
or comments received during the review process.
Those with an asterisk sent in written comments,
and the comments and corresponding responses are
presented on the indicated pages.*

FEDERAL GOVERNMENT PAGE
*J,5. Department of Agriculture, Soil

Conservation Service 11-2

*J,S. Army Corp of Engineers 11-3

STATE OF HAWAII

*Department of Transportation 11-9
*Department of Education 11-10
#*Department of Agriculture 11-11
*pDepartment of Planning and Economic Development  11-12
*0ffice of Environment Quality Comntrol 11-14
*Department of Land and Natural Resources 11-16
*Department of Health 11-18
*University of Hawaii, Water Resources Research

Center 11-19

CITY AND COUNTY OF HONOLULU

*Honolulu Police Department 11-20
*Department of Parks and Recreation 11-21
*Honolulu Fire Department 11-22
*Department of Transportation Services 11-23
*Board of Water Supply 11-24
*Department of General Planning 11-26
OTHERS
*Kailua Neighborhood Board #31 11-30
*Hawaii's Thousand Friends 11-32

*This list includes persons or agencies who were sent a Notice of Pre-
paration, who requested to be a consulted party, or who requested an
EIS. 1In addition to this list, EQC automatically sends copies of
the EIS to various other governmental agencies which are not listed
here. '
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- SECTION 12

QRGANIZATIONS AND PERSONS
CONSULTED IN THE PREPARATION OF THE EIS

The following list includes those agencies and
organizations to whom Environmental Impact State-
ment were sent during the EIS review process. Those
with an asterisk sent in written comments. The
comments and their responses follow this list.¥

Federal

*J,S, Air Force Civil Engineering

*J,5. Army Corps of Engineers

*U,S, Department of Agriculture, Soil Conservation Service
U.S. Department of Interior, Fish and Wildlife Services
*J.S. Navy

*J,S. Coast Guard

State

*Department
*Department
*Department

Department
*Department
*Department
*Department
*Department

of Accounting and General Services
of Agriculture

of Defense

of Education

of Health

of Land and Natural Resources

of Planning and Economic Development
of Transportation

*0ffice of Environmental Quality Control

University of Hawaii

*Environmental Center
*ater Resources Research Center

City and Ceunty

*Board of Water Supply, Honolulu
*Building Department

*Department
*Department
*Department
*Department
*Department

of General Planning

of Housing and Community Development
of Land Utilization

of Parks and Recreation

of Transportation Services

Fire Department
*Honolulu Police Department
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Others

*Hawaiian Electric Company
*Life of the Land
*Kawai Nui Hertiage Foundation
Lani~-Kailua Outdooxr Circle

Ad Hoc Committee for Kawainui Marsh
seighborhood Board 31

Neighborhood Board 30

#Sierra Club

HC & D, Ltd.

Congress of the Hawaiian People
American Lung Association of Hawaii
Bishop Museum

Hawaii's Thousand Friends

Michael C. Baldwin Trust

John C. Baldwin Trust

James C. Castle, Jr. Trust

James C. McIntosh Trust
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SECTION 13
UNRESOLVED ISSUE

This section briefly describes the unresolved issue.

The unresolved issue is primarily concerned with the final selection
of providing access to the landfill site.

Various alternatives are being considered, each requiring further

analysis during the preliminary engineering phase of the project.

_ The evaluation during the preliminary engineering phase will provide
s the details required for the final selection of the access route.
; The discussion of the alternatives are found in Section ! of this report.
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APPENDIX A
SITE SELECTION AND EVALUATION CRITERIA

In the Inventory Study of Potential Sanitary and Demolition Land-

£i1l Sites, prepared by Stanley S. Shimabukuro and Associates, Inc.,

for the City and County of Honolulu, the selection and evaluation of
landfill sites were based primarily on the following criteria, not
necessarily listed in order of importance: (A.1]
A. Capacity
Each potential site must have sufficient volume to make it
worthwhile, since opening a new landfill involves major capital
cost. Capacity is a very jmportant factor in land£ill development
economics. Desirable minimum capacity should provide for approxi-
mately 5 years of life based on 500 tons/day of refuse.

B. Access to Adequate Roads

Any major landfill operation will attract additional traffic
to the roadways in the area and an adequate, modern highway is
needed to prevent excessive congestion and hazards. Site should
be within 2,000 feet of an adequate main highway.

C. Availability to Urilities

All major landfill sites will need power, communication,
sanitary and water systems for proper operation. The immediate
availability of these utilities can be a major factor in the evalua=
tion of the site.

D. Proximity to Incompatible Land Uses

A landfill operation is a nuisance type activity, similar
to heavy construction work, and most land uses would conflict
with it. Generally, a buffer area with landscaping is needed to
isolate the landfill if its location is not in low land use areas
or is not remote.

E. Pollution of Ground and Surface Water

A landfill can produce leachates and silt. Our potable ground
water supply sources must be protected from leachates, and our
surface water needs protection from siltation. The protection

of our potable ground water supply is absolutely necessary.

A-1



F. Availability of Cover Material

Cover material is an important ingredient in a sanitary land-
fill. Without it, an ordinary dump exists. The economic availa-
bility of this cover material can be decisive. When cover material
must be imported, the cost, depending on the location, of the
landfill site can vary from $1.50 to $5.00 per ton.

G. Travel Distance

When conditions permit, landfill sites should be located
close to the refuse generation centers., Hauling is an important
factor in the economic operation of a landfill.

H. General Nuisance

A landfill operation will cause noise, dust, litter, odor
and other nuisances. Unless these nuisances are properly provided
for, the site should be remote. Wind direction is a factor.
This item relates directly to D and G.

I. Existing Land Use

The existing land use of sites should be low or open so that
use of the sites as landfills will not be objectionable to owners
and interested groups.

J. Final Land Use of Landfill

The final land use after the landfill operation should be

of equal or higher use than at present and should be compatible
with the surrounding land uses. This item relates directly to
item I.

K. Zoning, City General Plan and State Land Use District

An active landfill may operate for an extended time and could
affect the overall growth plan of the island. This item relates
directly to land acquisition cost, the overall general plan of
the island and items I and J.

L. Geology

The geology of the site must be considered to protect the
ground water supply and to determine the amount of cover material
available. This item relates directly to items E and F. It must

be studied in greater detail in the EIS stage.
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M. Drainage

On- and off-site drainage systems are required to minimize
the generation of leachates and silt and for protection against
floods, Gullies with large drainage basins behind them present
major drainage problems and costs.

N.  Topography

The topography of the site determines the capacity and a
substantial portion of the development cost. It also determines
the wvisual impact of the site. Generally, gullies, swamps and
low lying areas are desirable sites.

0. Objection by Landowners, Adjacent Landowners, Public and

Community Organizations, etc.

This item can be an important factor, as the City's need
for additional landfill space is becoming critical. Protests by
owners or interested groups can cause major delays and produce a
crisis situation, but should not be the major consideration in
the landfill site selection process.

P, Destruction of Natural Resources

We must protect our natural resources from irreparable damages
as much as possible, while providing suitable landfill sites for
the general welfare,

Q. Other Environmental Factors, Including Displacement, Historical

and Archaeological Sites, and Flora and Fauna

Historical and archaeological significance and flora and
fauna of the sites must be studied. Also, visual pollution and
displacement of persons and businesses must be considered. This
item must be studied further in the EIS stage.

R. Safety

Sites must have safe access and must not present any hazard
to the public or to property. Sites must be able to meet State
Department of Health requirements, Public Health Regulations,
Chapter 58 of Title 11, Administrative Rules on Solid Waste
Management Control.



S. Major Development Costs

These costs are generally related to most of the items pre—
viously discussed. These costs can become prohibitive when:

1. Leachate abatement measures are required.

2, New access to site must be constructed to an adequate

roadway.

3. Utilities are not available nearby and must be brought

in from remote sources.

4, Cover material is not available on-site or nearby and

must be hauled in from afar and stored.

5. Land is zoned for high uses such as residential or higher,

or when land is in use.

Although this tabulation lists nineteen items as the criteria,
each site was only required to have the following essential basic charac-
teristics before being considered for further evaluation as a potential
landfill site:

-~ Adequate capacity

- Adequate protection of our ground water supply

= No apparent significant envirommental damage to the land, air,

ocean or population

= Apparent economical feasibility

To rank the sites, a numerical value was placed on all of the
nineteen criteria. Due to the fact that some of the criteria could
not be quantified, weighted subjective values were placed on the cri-
teria.

The criteria used by Stanley S. Shimabukuro and Associates, Inc.
in selecting appropriate potential sanitary landfill sites includes
those proposed by the Federal Register, "Landfill Disposal of Solid
Waste.”" [A.2] Basically, the Federal Register recommends: "Site selec-
tion must be accomplished in consideration of: ground and surface
water conditioms; geology, soils and topographic features; solid waste
types and quantities; social, geographic and economic factors, and

aesthetic and envirommental impacts." [A.3]

A~4
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This issue of the Federal Register also emphasizes avoiding or
giving low priority to "environmentally sensitive areas, including
wetlands, 100-year floodplains, permafrost areas, critical habitats
of endangered species, and recharge zones of sole source aquifers"
[A.4] as potential sites for a sanitary landfill, In addition, the
following criteria for site selection should be considered: [A.5]

"Zones of active faults and karst terrain should be avoided
in locating landfill disposal facilities unless a site-
specific evaluation demonstrates minimum potential for
adverse effects, especially upon ground water."

"The cost effectiveness of a site's selection should be

determined, i1f considered environmentally feasible.
This cost analysis should include not only the economics
of the disposal facility operation but also the impact
of the planned future use of the site after completion
of landfill operations,”

"The possible incorporation of a site into a regional
solid waste disposal system whether currently in exis-
tence or a future possibiity, should be considered during
environmental and economic evaluations. Furthermore,
programs for the location, design and operation of solid
waste facilities should be consistent with residual waste
disposal programs developed pursuant to §208(b)(2)(J)
of the Clean Water Act and §35.1519-6(f) of the Pro-
posed Water Quality Management Regulations (43 FR 40752,
September 12, 1978)."

"Sites traversed by pipes or conduits {(for sewage, storm
water, etc.) should be rejected unless their relocation
or protection is feasible. Since such pipes may serve
as pathways for gas and leachate, extreme caution must
be observed and a plan for pipe maintenance and repair

developed."



"Characteristics and availability of on-site soil should
be evaluated with respect to their effects on site per—
formance and site operations, such as, use of the soil
for cover material and soil suitability for vehicle
maneuverability."

"Sites located in the vicinity of airports, where birds
attracted to the landfill disposal facility could pose
a hazard to aircraft, should be avoided.™

"Sites should be accessible to appropriate vehicles by
all-weather roads leading from the public road system."

"The potential socio~economic effects of a site's selec-
tion should be determined. Topics to be addressed include
aesthetic and safety considerations such as vehicular
traffic, litter, noise and other possible nuisance condi-
tions."

The criteria used by the City's consultant, Stanley S. Shimabukuro
and Associates, Inc., therefore, has taken into consideration the conser-
vative recommendations provided by the Federal government, as well ag
other environmental factors. Fiading a potential sanitary landfill site
that will be completely acceptable is extremely difficult on an island
such as Oahu. The sites which are environmentally suitable are located
in areas which are populated. This creates a situation where an optimum
balance of all eriteria is sought,

A summary of the criteria that were considered in evaluating and
ranking potential sanitary and demolition landfill sites are listed
below:

l. Approximate Capacity, in million cubic yards

2.  Approximate Life ag Sanitary Landfill, in years

3. Access to Adequate Roads

4. Availability of Utilities

. Measures Required for Protection of Ground Water

5

6. Objection by Public, Community Groups, etc.

7. Objection by Landowner and Adjacent Landowners
8

. Impact on Nearby Land Usges

.

-
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9.

10.
11.
12,
13.
14,
15.
16.

Site Location

Measures Required for Protection of Surface Water

Availability of Fill Material

General Nuisance (Litter, Dust, Noise,
Land Cost

Drainage Improvements On and Off Site
Topography

Hazard to Public Health and Safety

Odor, Traffic,

ete.)
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[A.1]

[A.2]

[A.3]
[A.4]
(A.5)

REFERENCES TO APPENDIX A

Department of Public Works, City and County of Honolulu.
August, 1977, Inventory of Potential Sanitary and De-

molition Landfill Sites on the Island of Oahu. Appendix

A. Prepared by Stanley S. Shimabukuro and Associates,
Inc., Honolulu, Hawaii,

Federal Register, Environmental Protection Agency. Monday,
March 26, 1979, Part II, Landfill Disposal of Solid
Waste, Proposed Guidelines. 40 CFR Part 241. Docket
No. 1008.1; FRL 1063-5.

Ibid. [A.2]. page 18142,

Ibid. [A.3].

Ibid. [A.3].
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HYDROGEOLOGIC AND SOILS DESCRIPTION
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ISLAND RESOURCES, LTD.

" Resource Management With Imagination”’
Water « Land « Energy

STEPHEN P. BOWLES March 1982 TELEPHONE

President 865-4755

HYDROGEOLDGIC AND SOILS DESCRIPTION
OF THE KALAHED SANITARY LANDFILL SITE
CITY AND COUNTY OF HONOLULU

SITE DESCRIPTION

The Kalaheo landfill site lies 1500 feet west of the
currently active Kapaa larafill (see location map}). In most
aspects of the soil and hydrogeology, the two sites are strikirgly
similar ard, therefore, offer a predictable aralysis of lardfill
activity. Thes Kapaa site was formerly an oper face quarry which
was backfilled as sanitary lanrdfill, To this extent, the two sites
are dissimilar, In a report prepared in 1977 entitled, "Hydrogeologic
And Soils Study Of Froposed Sanitary Landfills For Leeward And
Windward Oahu City & County of Honmolulu, Horolulu, Hawaii® by
S.P. Bowles and J.F. Mirmk, the rainfall and climate of the Kapaa
site was thoroughly described and is referred to as background for
this summary description.

Rainfall or the Kalaheo site will be nearly idemtical <o the
Rapaa site and of a2qual intersity amd duration. The fcllowing
description is from the 1577 report {page 2):

STORM TYPE LEEWARD SITES KAPAA EXPLANATION

100 yr. storm; rain- 14 in, 15 in, U.S. Weather Service:

fall per 24 hours probability of aoccurrence
once ir 10C years

Probable maximum 24 40 in, 44 in, U.5. wWeather 3Service:

rour raintall Maximum rainfall that

could conceivably sceur.
Probaoility much less
tharn .0l.

Standard Project Storm 26 in, 26 in. U.S5. Army Engineers:
The hypothetical storm
that might be expected
frem the most severe floes
producing rainfall, depth-
area~-duratior relationshi-,
and isohyetal pattern
tonsidered characteristic
of area involved,

Historical 24 hour 12 in, 12 inm. Actual storm rainfall
rainfall experienced in region.

Genszal Delivexy . Kamuz2la, Hawaii 56743
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The kalaheo site Qill have an annual average rainfall of about 30 irches.

Sgils or the site will be the Alaeloa silty clay (ALF) and
Kawaihapai stony silty clay loam (KlaB) as described ir the Soil Survey
of Islands of Kauai, Oahu, Maui, Molokai ard Lanai, State of Hawaii
published in 1972 by thes U.5. Department of Agriculture Soil Conservation
Service. The soils map attached shows the distribution of these soils
or the Kalaheo site. Both soils may be considered moderately permeable,
The Kawaihapai soils are alluvial in origin and lie on the stream
banks. The Alaeloa are residual soils overlying the igneous bedrock.
Detailed soil descriptioms may be found in the above mentioned S.C.S.
report or in Bowles and Mink (1977).

As at the Kapaa site, the Kalaheo site is located within the
dike complex of the Koolau caldera. The Alaelea soil throughout the
site is a result of insitu weathering of the dike complex and the
depth to fresh rock is presently unknown. Generally, the bedrock
will consist of slightly metamorphosed basalt flows containing
numerous dikes and some breccia.

Groundwater will be found throughout the site andother intrusives.
These compartments have poor hydraulic continuity which will result
in a wide variastion of water table elevations (head) throughout the
site. As described in the 1977 report, the head varies markedly
between the three known wells nearby., The hydrogeologic map (Figure 3)
generally illustrates the flow direction, It is expected that the
water table elevation will rise significantly in the up slope direction,

The gererally low permeability of the saturated flow basalts
within the dike compartments makes for poorly productive wells and,
therefore, the site is of little or no significance for municipal
water development. Regardless, the groundwater is presently of
excellent quality (Bowles & Mink 1977, pg 17). The high heads contained
within the axea may present some problems during excavation and
preparatior for lardfill activities. An adequate test boring program
can define potertial groundwater problems.

Recharge to the groundwater is largely from on-site precipitation.
1t is unlikely that there is significart intervalley groundwaterx
migratior in the vicinity of the Kalaheo site. The dikes forming
the groundwater compartments will minimize lateral flow. Typically,
these compartments will fill and overflow to discharge via sail
mantle. Such discharge will migrate and find its way to nearby
streams and the Kawainui swamp.

KAPAA LEACHATE MIGRATION

Bowles and Mink (1977) delineated the expected groundwater flow
directions from the Kapaa landfill site and outlined a general
leachate monitoring program. The Refuse Division of the Department
of Public Works, City and County of Honolulu, initiated such a
program in 1978, The initial results of this program (from 1978
through 1980) are to be published in Water Resources Research Centerx
Technical Report No. 140 entitled, "Envirommental Aspects of Kapaa
Landfill, Kawainui, Oahu, Hawaii" by Michael J. Chun and Gordon L.

B-3
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Dugan. It is understood that the Refuse Division will contirue
the moritoring program established in the study. Because this
report remains in draft, it is appropriate here only to quote the
abstract as follows:

"The operation of the City and County of Honolulu, Kapaa
Sanitary Lanrdfill, located next to Kawainui marsh on Windward Oahu,
Hawaii, raised caoncern over the possibility that landfill leachate
could have adverse effects on the marsh. Thus, this study established
six sampling sites each for surface water, groundwater, and combustible
gas. Analyses were conducted for typical surface water and leachate
parameters. The combustible gas monitoring was primarily for methane,
There was obvious interchange of the marsh water and groundwater,
with the higher mireral constituents of seawater intrusion being more
evident in the monitoring wells with lower water levels. The
outstanding characteristic of leachate, €OUD, with a reported typical
concentration of 18,000 mg/l, was only found at a maximum median
value of 38 mg/l in one of the six monitoring wells, while its surface
water sampling station counterpart was nearly the same, 39 mg/l. No
particular consistent correlation could be found to relate individual
constituent concentrations of the surface water stations or monitoring
wells to groundwater levels, rainfall, or seasonal and/or amnual
changes, If leachate is indeed entering the underlying groundwater
its effect at this time would have to be corsidered minor. It was
determined that no methane was detected ir the gas monitoring wells.,"

These findings are consistent with field evidence of groundwater
movement as reported by Bowles and Mink (1977) and further support
the premise that any leachate generated will generally be contained
or~site in the short term. Such accumulation may eventually migrate
via the water table towards Kawainui swamp. Continuation of this
elemental monitoring program should be adequate to detect such
migration in the early stages. Because of the time lapse between
initiation of Kapaa landfill activities (10 years) and the actual
institution of the monitoring program, any rapid migration must be
ruled out, The evidence presented by Chun and Dugan is quite conclusive,

KALAHEO SITE LEACHATE MIGRATION

As stated earlier, the Kalaheo site is similar to the Kapaa site
in all hydrogeologic aspects and there is presently no evidence to
speculate that leachate accumulation and migraticn will diffex
significantly between the two sites. The soils (Alaeloa and
Kawaihapai) to be used in backfill appear to have adequate permeability
to permit ventilation of gases generated within the landfill.

Based on evidence from the monitoring program of the Kapaa site
{(Chun and Dugan 1981) and the expected hydrogeoclogy of the Kalaheo
site, it is recommended that additional monitoring wells be located
as shown on Figure 4. In order to provide a basis for predicting
leachate gererxation within the Kalaheo site and as a means of obtaining
leachate facts for other future sites, it is further recommended that
a small diameter well (4" diameter minimum)} be drilled to a depth
of elevation ~l00 feet (see Figure 4). This well should be equipped
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with a small (1 to 3 Hp) submersible pump as part of the manitoring
praogram. By pumpirg periodically, any leachate accumulation car be
detected at a very early stage of genmeration. waste water from
this pump can be discharged back on site,
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APPENDIX C
ARCHAEOLOGICAL RECONNAISSANCE OF
PROPOSED KALAHEQ SANITARY LANDFILL SITE

Kailua, Oahu, Hawaii

On Februvary 20, 1982, an archaeological £field reconnaissance was
conducted for the proposed Kalaheo Sanitary Landfill site, located
across from the existing Kapaa Sanitary Landfill and along the proposed
H-3 freeway. Refer to Figure 1, The study site consists of several
small dissected gullies in the upper reaches, with narrow drainage
channels and high steep slopes. Vegetation was dominated by koa haole,
java plum, guava, banana, banyan and coconut. Of native species, the
only two noted were noni and ti. Refer to Appendix D for a description
of the biological species located at the site.

The study was conducted during and after an extended period of
rain. Stream flow was limited, but there were sizeable amounts of
standing water in some areas. The recent climatic conditions combined
with steep slope and vegetation characteristics created dangers and
difficulties which necessitated exclusion of the ridgeline of the site.
However, the area of expected impact, the lower areas of the site,
were examined on foot. Accurate mapping was not included in this re=~
connaissance since its primary purpose was to determine the presence
or absence of sites of possible archaeological or historic interest,
thus enabling a decision of whether further study would be required.

The study area was divided into two general sectionms:

A. Mauka Section

This section includes a series of smaller narrow gulches
with very limited stream flow, no sign of ponding, and limited
plantings of native and introduced food crops. The lower portion
of this section appears to have been bulldozed lightly in the
past, probably clearing for cattle-ranching. Where the drainages
begin to converge in the lower portion of this section the land
is level enough to have supported prehistoric plantings of sweet

potatoes or other crops which do not require terraced field systems;
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however, there was no surface indication of such use of this area.
The upper reaches of this section are on an extreme slope charac~
terized by rock talus and outcrops, which are generally unsuitable
for agricultural purposes. There was no indication of prior use
of this area.

B. Makai Section

This section was considerably different than the mauka section,
both in form and use patterns. This section is much wider at
its base, with the upper drainages forming swamp plateaus before
draining inte the lower reaches. Approximately two-thirds of
the makai section has been extensively bulldozed fairly recently
historically, There are remnants of extensive banana planting
areas, along with remains of two or more historic house sites,

A small garbage dump was located along the major drainageway,
from which several bottles were recovered, the majority of which
being glassware apparently dating since the 1940's. The dump
included beer, sake, "Best Foods", "Ponds", catsup, and soda bot-
tles. Noted were: a "Best Foods" faceted container; a "Primo"
Beer with a paper label stating "No Deposit No Return', with base
numbers 6312-MG-55~44; a clear glass "Kist Beverages" soda, "Bottled
by Homolulu Soda Water (Educated guess by R. Border) Ltd.", with
Owens=-Corning glass; a "Chlorox" 32 oz. screw—top with pebble
embossing in brown glass; and a celadon blue sake contaimer in
porcelain with dark blue writing in traditional Japanese script
down the front. As previously noted, the glassware is probably
of fairly recent origin, an observation substantiated by the exis-
tence of incompletely decomposed paper labels continually subjected
to a drainage flow.

The major house site was located by the presence of coconut
and banyan trees, concrete slabs, and the remnants of a double-
axle truck (World War II type). The major access to the valley
is indicated on the USGS map, with the major house site located
at the end of the road. There was indirect evidence of other

house sites, but no concrete indications.

c-3




Viable areas of possible prehistoric use have been bulldozed,
for what appears to have been a post 1940's banana plantation.

The gully would have been suitable for dryland crops on the slopes,

and with sufficient rain, taro cultivation would have been possible

in spots without further land modification; however, the upper
reaches and steep lower slopes did not show signs of prehistoric
use.

Neither mauka nor makai sections showed visible indications of
prior prehistoric use, although the makai section exhibited possible
extensive use during the past 40 years. It appears, therefore, that
the area is of limited interest archaeclogically. The recent date of
the glassware, combined with the limited extent of the dumping, mwakes
additional historic work of limited interest. It is thus recommended
that the area requires no further archaeological work.

In summary, no significant adverse impacts are anticipated. A
recommendation of "no further work" means the sites are not of sufficient
significance to preserve. Should, however, any unanticipated sites
or remains such as artifacts, shell, bome or charcoal deposits, human
burials, rock or coral alignments, pavings, or walls be encountered,
the contractor will be instructed to stop work immediately and contact
the client or the State of Hawaii Historic Sites Preservation Office,

Department of Land and Natural Resources, for further instructions.
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APPENDIX D
TERRESTRIAL FLORA AND FAUNA
AT THE PROPOSED KALAHEQ SLF SITE

1. SURVEY METHODOLOGY

A biological field survey was conducted in February, 1982 to inven-

tory the flora and fauna of the project site.

The field survey was conducted after a period of prolonged rain

and the vegetation was in excellent condition. A transect from the

mouth of the gulch along the gulch floor, to the top of the ridge was

set using compass bearing and an altimeter to determine the elevation.

The survey was carried out along the compass bearing to the highest

elevation of the landfill with right-angle surveys along either side

of the gulch floor.

The results of the survey are listed under flora and fauna.

A.

Flora

The plants observed throughout the gulch are listed under

Checklist of Plants and have also been listed under Transect Sec-

tions A through G for comparison. General observations are:

B,

1. The gulch floor contains most of the plants (Sections
A and B).

2. On either side of the gulch floor and near the ridgeline,
the trees became smaller and more dense on the upper reaches.
3. The plants of the gulch floor around the old house founda-
tion are common ornamentals, densely overgrown. A thick
growth of koa haole and java plum is also present.

4. The gulch does not contain plants which are considered

rare or unique.

Fauna

The area near the mouth of the gulch along the H-3 freeway

contains many of the commonly observed birds and mammals found

adjacent to urbanized areas. The Cattle Egret (Bubulcus ibis),

Barred dove (Geopelia striata), and lace-necked dove (Streptopelia

chinensis) can be seen in this area and within the existing land-

fill.

Evidence of the presence of various mammals found including

D-1




that for cats (Felis catus), dogs (Canis familiaris), mongooses

(Herpestes europunctatus), mice (Mus musculus), and rats (Rattus

rattus).
Within the gulch the Shama thrush (Copsychus malabaricus),

Mynah (Acridotheres tristis), white-eye (Zosterops japonica),

and cardinal {Richmondena cardinalis) were present.

No endangered species of plants or animals were observed. The
gulch does provide a suitable habitat for wildlife and this habitat
will be altered by the proposed project. However, the project will
only have an impact on the floor of the gulch and will not affect the
upper portions.

The alteration of the gulch floor will provide a suitable feeding
area for the cattle egret, doves and mynah birds. The other birds,
the shama thrush, white—eye and cardinals will either move to new areas

or to the unaltered area of the gulch,
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APPENDIX D

FLORA AND FAUNA CHECKLISTS

For each species, the following information is provided:

|
2,
3.

4.

Family

Scientific name

Vernacular name

Status of the species, The following symbols are employed.

E

endemic to the Hawaiian Islands, i.e., occturring naturally
nowhere else in the world.

indigenous, i.e,, native to the Hawaiian Islands, but also
occurring naturally (without the aid of wman) elsewhere.

exotic, i.e., species of accidental or deliberate intro-
duction after the western discovery of the island,

Polynesian introduction; includes those species brought by the
Polynesian immigrants previous to Captain Cook's discovery
of the islands.

ABUNDANT, generally the major or dominant species in a given
area.

COMMON, generally distributed throughout a given area in
large numbers.

OCCASIONAL, generally distributed through a major portion
of a given area, but in small numbers.

UNCOMMON, observed uncommoanly but more than 10 times in a
given area,

RARE, obgerved 2 to 10 times in a given area.
SINGLE, only one specimen observed.

LOCAL, restricted to a confined area, although within that
area it may occtr in large numbers.



APPENDIX D, cont'd

FLORA AND FAUNA CHECKLISTS

Flora References

Neal, Marie C. 1965. In Gardens of Hawaii., B. P. Bishop Museum,
Special Pub. 50. Bishop Museum Press. Honolulu, Hawaii.

5t. John, Harold. 1977. List and Summary of the Flowering Plants in

the Hawaiian Islands. Pacific Tropical Botanical Garden Memoir
Number 1, Lawai, Kauvai, Hawaii.

Pope, Willis T. 1968. Manual of Wayside Plants of Hawaii. Charles E.
Tuttle Co., Rutland, Vermont and Tokyo, Japan.

Haselwood, E. L., and G. G. Motter, 1966, Handbook of Hawaiian Weeds.
Experiment Station/Hawaiian Sugar Planter's Association.

Fauna References

Berger, Andrew J., 1972. |Hawaiian Birdlife. The University Press of
Hawaii. Honolulu, Hawaii.

Hawaii Audubon Society. 1978. MHawaii's Birds. Edited by Robert J.
Shallenberger. Hawaii Audubon Society. Honolulu, Hawaii.

State of Hawaii, Department of Land and Natural Resources, Division
of Fish and Game, Wildlife Branch. Annotated Checklists of the
Birds and Mammals of Hawaii.
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APPENDIX D
CHECK LIST OF PLANTS

OVER- Transect Section

v
SCIERTIPIC NAME COMMON NAME STATUS All A B [4 D E
——— e YARE —_— e —_—
PTERIDOPHYTA

ASPIDIACEAR
Cyclosorus dentatus
l!orlE.I Thing
POLYPODIACEAE

Hicrosorium scolo endria
“Burs.] Copel, ondria
Dryopteris denta (Porak,)

MONOCOTYLEDONAE
ARARYLLIDACEAR
Philodenfron scandens X

Syngonius Pedophyllum x

COMMELINACEAE

Cak fern, downy
wond fern 1

(L]

Lava'e, lauwai'i X

e (n
I
n
10

Oak fern I

[~
Ic

e [o
|
|
|
!

s 1>

Commelina diffysa Burm. £, Honohono X

GRAMINEAP
Bambusa anguttata

LILIACEAL

Cordyline terminalis
T Ronhninalls ™, Kt _ P ° _ o _ _ _

MUSACEAE

Musa x pacadisfaca
var, saplentum

{L.) Kcze,

(T
>
(T
1o

Chinese dwarf banboo X

[[=]
L2}

Banana, mal‘a

c 1

e 1=
s e

Musa asp, Banana
PALMAE

Coconut, niu b

1=y
e

Cocos nucifera L.

ANACARDIACEA

Mangifere indica L.

Schinus terebinthfolius
TRaddl. T ————

OICOTYLEDONAE
BIGHONIACEAE

Spathodea campanulata

Beauy,

CACTACEAR

Bulocersus undatus
aw, titt. & Rose

Bylocereus trianqularis 1,

Mango

Christmaa berry,
wilelaikxi

African tulip trae

Night blooming cereus
Night blooming cereus
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>
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SCIENRTIFIC HARE

DICOTYLEDONAE
COMPOBITAE

Bidens piloss
var. monot L.

Emilia sonchifolia

CONVOLVULACEAE

Convolvuslus arvensis L.

EUPHORBIACEAE

Codiaeum variegatum
L.) Bl.

Bugho:bln prostata
ruphorbia. pulcherrima
EIIIE. *x Kiotzsch
LEGUMINOSAE

Cassia bicapsularia L.

Cassia leschenaultiana
ml

pasmodium uncinatum
[1~1] -

Leucaena leucocephala
lblﬂo; ] t
Himosa unijuga

“—{Duchass. & Walp.)
Griaseb.

Mimoss pudica L.

Samanea Saman
aCg.) Merr.

MALVACEAE

HBibiscus tiliaceus

Malva tricuspidatum

Coromandelianum L. Garcke.

Sida fallax Walp.

MYRTACEAE
Bu%enl cominid
. E!uc.

Paidium gquajava L.

APPENDIX D

CHECK _LIST OF PLAMNTE

COMKOR HAME

Koko'lau, spanish
needle, beggar's tick

Lilace pualele,

STATUS

X

Floras paintbrush X

rield bindweed

Croton

Prostrate spurge

roinsettia

Partridge pan, lauki,
Japanese tea

Spenish clovar

Koa-haole

Sensitive plant,
pua=hilahila

Senaitive plant,
pua-hilahila

Monkeypod

Hau

Pralse mallow
ralse mallow
'Ilima

Java plum

Guava

- M X W

OVER=~
All
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] e
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ECIENTIPIC MANE

DICOTYLEDONAE
OXALIDACEAE

Ozalia martiana Zuce.

PASSIFLORACEAE

Passiflora edulis
T, ITavicarpa Deg.

Passiflora foetida L.

RUBIACEAE

Morinda citzrifolia L.

Paederia foetida L,

Plantago nljor

STERCULIACEAE
Waltherla americana L,
UNBELLIPERAE

Centella asiatica L

VERBENACEAE

Stachytarpheta urticae
!oIin iSaIIsb.i [3CTI

APPENDIX D

CHECK _LIST OF PLANTS

COMNON NAHE STATUS

Pink wood sorral,

*ini pehu X

Yellow 1iliko*4 X

Bcarlet-fruited

passionflover,

pohapoha X

Honi P

Malle pilau,

stink vine X

Broad-leaved

plantain X

HBi'aloa, 'uha-loa 1

Aslatic pennywort X

Nettle-leaved vervain X
D-7
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APPENDIX D

CHECK LIST OF FAUNA

(Fauna observed, likely present, or which would possibly visit
the gite]

SCIENTIFIC NAME COMMON NAME STATUS
CLASS AVES
ARDEIDAE
Bubulcus ibis Cattle egret X
COLUMBIDAE
* Stretopelia chinensis Lace-necked dove E
* Geopelia striata Barred dove E
FRINGILLIDAE
CARDUELINAE
* Carpodacus mexicanus House finch; linnet X
RICHMONDENINAE
Richmondena cardinalis Cardinel X
PLOCEIDAE
PASSERINAE
Pagser domesticus House sparrow X
TURDIDAE
* Copsychus malabaricus Shama thrush X
STURNIDAE
Acridotheres tristis Mynah X
ZOSTEROPIDAE
* Zosterops japonica Japanese white-eye X
CLASS MAMMALIA
MURIDAE
Mus musculus House mouse X
Rattus rattus Roof rat X
CANIDAE
Canis familiaris Dog X
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APPENDIX D

CHECK LIST OF FAUNA - Continued

SCIENTIFIC NAME COMMON NAME

CLASS MAMMALIA - Cont'd.

VIVERRIDAE

Herpestes aurcpunctatus Mongoose
FELIDAE

Felis catus Cat

STATUS
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APPENDIX E
ALTERNATIVE DISPOSAL/PROCESSING METHODS

Disposal of refuse can occur either on land or at sea. However,
ocean disposal of solid waste is currently prohibited by to the U, S.
Environmental Protection Agency.

Methods to process waste include: 1) shredding, 2) incineration,
3) baling and 4) waste utilization, including composting, pyrolysis,
recycling and steam and energy generation. These alternative processes,
however, cannot totally dispose of solid waste; a landfill, therefore,
is still required to dispose of waste that cannot be processed or to
dispose of residues resulting from processing. Of the alternatives,
incineration is the only method for which there is extensive data on
operation, efficiency and cost.

The newest method of solid waste processing 1s resource Tecovery.
Since success of any resource Tecovery program is dependent on market
demand for products gemnerated, the feasibility of these programs on
Oahu is evaluated in this section in terms of existing or potential
markets for recovered materials, soil conditiomer and energy, as well

as in terms of environmental impact.

I. SHREDDING [E.1]

Shredding reduces the volume of solid waste and turns it into a
relatively homogeneous material. There are many basic types of size
reduction equipment commercially available. The most common kind of
size reduction used is the hammermill.

The size of the particles produced is quite important to the ef-
fectiveness of the step or steps following shredding (energy recovery,
landfill disposal, or a combination of both). The shredding system
must be capable of meeting the particular size requirements. Until
recently, shredding was used to prepare solid waste for immediate dis-
posal, but it is now considered a beneficial first step to other pro-

cessing methods.




Advantages of Shredding:

Reduces the volume of solid wastes significantly, with bulky
waste being reduced around 90%.

Shredded waste does not attract vectors, support combustion,
have an objectionable odor, or lead to littering.

When compacted in g landfill, shredded waste has fewer voids
than unprocessed waste; the density is 252 to 60% greater
depending on whether daily coverage is required.

Shredding produces a more uniform fuel for incineration;
the problem of agitation of the fuel to prevent uneven fire—
beds is minimized.

Shredding is essential to process solid wastes for efficient
mechanical separation.

Shredding produces uniform material, so it is a common prere-
quisite for composting.

Shredded waste is easily compacted and can extend the life
of the landfill,

Because shredding reduces the volume of bulky waste, it pro-
vides an advantage in hauiing,

Public acceptance to shredding facilities has been relatively
good compared to acceptance of more conventional solid waste
processing or disposal facilities.

A large portion of the total solid waste load can be shredded.

Disadvantages of Shredding:

Some waste cannot be put through a shredder because of size
or density or because it ig hazardous, has & high moisture
content, or has other qualities that normally call for spe-
cialized handling in any system.

Jamming of the shredder and uneven feeding can significantly
reduce the output of the mill,

Municipal solid waste has a high percentage of flammable

materials which have caused, on occasion, fires in the shredder.
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- There is a potential for explosion within a shredder due to

explosive materials that may enter the facility.

- Shredders are noisy and produce dust, so the entire operation

must be enclosed and dust collectors must be installed.

In deciding whether a shredding operation should be installed,
it is necessary to consider the total benefits of shredding versus
the cost of the operation. For projects in which the EPA has been
involved, cost per ton ranged from $8.60 up to $10,60 in 1974 dollars,
including hauling and disposal. One operation in Madison, Wisconsin
(1974) reported $8.60 TPD, based on a processing rate of 180 TPD, in-
cluding hauling and disposal cost. Another operation in New York regis-
tered a cost of $10.60 per ton including disposal, with an average
annual output of 284 TPD. One county in GCeorgia has been shredding
waste since 1973. Its two installations have shown lower operating
costs, with one installation operating at a cost of $4.80 per ton at
534 TPD and $4.35 per ton for at 400 TPD facility. In the same year
a facility in South Carolina estimated a $4.10 per ton cost, including
hauling and disposal. This facility processes 1,000 TPD,

During the design phase of the City and County of Honolulu's Keehi
Transfer Station, the possibility of including a shredding operation
was considered; however, a feasibility analysis indicated that the
operation's capital and operating costs would be only partially off-
set by lower transportation costs and extended landfill life. In addi-
tion, as resource recovery was also being considered at that time, it
was felt that shredding equipment should not be installed at a location

separate from the resource recovery facility.

II. BALING [E.2]

Baling is a method used to reduce the volume of refuse, by forming

raw solid waste into dense blocks of material. It potentially can achieve
cost savings if transfer and long haul are necessary prior to disposal,
and when land disposal space is at a premium. It also can potentially
make waste easier to handle and transport. The decision to implement
baling would have to be based in part upon the economic and environmental

features of a given community.



The cost for establishing baling operations can range anywhere

from about two-million dollars to four-million dollars. Baling projects

with which the EPA has been involved range in cost from $6.38 per ton

for a 425 TPD processing facility to $9.20 per ton for a 78 TPD proces-

sing facility.

Advantages of Baling:

Baling nearly doubles the life of the land disposal site
and reduces the number of times a city government must go
through the difficult process of acquiring a new disposal
site. Densities vary from 1,000 to more than 1,700 pounds
per cubic yard, depending on the type of baler used.

Balers can handle most types of wastes.

While the cost is comparable to that of other forms of solid
waste processing, bulk reduction makes long hauls more econo-
mical.

Bales are easier to handle and transport than unprocessed
waste; they are therefore more convenient for operations
such as rail hauling.

Baling should permit more immediate use of the disposal site
upon completion, since minimal settling is anticipated.

In shredding/baling operations, ferrous metal can be recovered
from recycling via magnetic separation of the shredding.
Also, corrugated containers and white goods can be hand-picked,

baled separately and sold.

Disadvantages of Baling:

Facilities which include baling involve a greater initial
investment than conventional transfer stations handling the
same tonnage.

Baling precludes resource recovery once the bale is formed.
There is incomplete knowledge about the economics of baling
and effects of baling on decomposition in landfills, gas
and leachate formation, and settling.

Baling is not a final disposal process; bales must be disposed

in a landfill situation.

- _8 _n

.

(R |

7%

It



T TR A T Ak e e e ar, e

VT A I T L R ety T T o

L e S

B T —

III. WASTE UTILIZATION

A. Composting [E-2]

Composting is a volume-reducing process in which organic
solid wastes, after separation from the inorganic fraction, are
biochemically decomposed at a rapid rate (15-21 days) in open
windrows or within confined tanks. The end product is a humus-1like
substance that primarily is used to condition soil.

In the United States, composting has not proven to be economi-
cally viable; its extremely high cost limits the number of markets
for the compost materials. Consequently, composting as a processing
method is slowly being phased out.

Advantages of Composting:

- Reduces volume and weight of refuse

- Can be used as soil conditioner to improve soil charac~
teristics, thereby recycling solid wastes back to the
soil

- Can prolong use of sanitary landfill

Disadvantages of Composting:

- Municipal refuse does not contain sufficient nitrogen
to ensure proper digestion, so most compost media must

be supplemented with additional nitrogen.

- Requires large land areas for processing

- Attracts flies and rodents

- Generates odor

- Requires separation of non-compostable material so does

not account for total waste disposal

- High cost of application to land has made it uneconomical
for large-~scale use.

- Dependent on market conditions

The following is an excerpt from Handbook of Solid Waste

Disposal [E.4]:

Despite considerable investment and technical knowhow, not

one large—scale composting plant has operated economically long
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encugh in the United States to indicate that the Process is feas—
ible., As of 1972, there had been 18 attempts at composting in
the United States and of those 18 only one or two were operating,
and they existed under special circumstances, Composting has
failed in the United States for four main reasons: (1) no steady
market for the end product has been found, (2) initial invest-
ment and operating costs are generally high compared to other
disposal methods, (3) a high quality end product usually cannot
be derived from refuse in the United States without excessive
expense, and (4) the separation of noncompostables requires a
secondary method of disposal.

Many composting plants have been operated by private contrac-
tors who in turn charge the city an amount that defrays operating
costs. Profits for the contractor are helped to be realized from
the sale of the end product. Operators usually charge the city
from $1.00 to $5.00 (1967) per ton, while the vosts for composting
refuse usually range from $5.00 to $10.00 per ton. The operators
must make up the balance of the costs and any profits from the
sale of the compost. To date this has not been possible.

B. Pyrolysis

Pyrolysis is the physical and chemical decomposition of organic
materials in the absence and near-absence of oxygen at high tempera-
tures. "The high temperature and the 'starved-air' situation
causes a breakdown of the materials into three parts: (1) a gas
consisting primarily of hydrogen, methane, and carbon monoxide;
(2) a liquid fuel that includes organic chemicals such as acetic
acid, acetone and methanol; (3) a char consisting of almost pure
carbon, plus any glass, metal, or rock that may have been pro-
cessed.” [E.6] Pyrolysis processing is under development by many
private and public organizations. The ultimate goal of this system
is to convert solid waste into a storable, transportable fuel,
either liquid or gas.

There are basically two types of pyrolysis processes: g
gas pyrolysis process, and oil pyrolysis, There are different

types of gas pyrolysis but the principle is essentially the same:
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as refuse moves through the pyrolysis reactor, it is exposed to
successively higher temperatures and is destructively distilled.
In some processes, there is sufficient recovered fuel to be used
as auxiliary fuel in fossil fuel boilers (medium Btu gas systems).
In other systems the gas is of low Btu value and cannot be trans-
ported off-site; thus, it must be used as a fuel in 2 waste heat
boiler to produce steam or electric power. O0il pyrolysis differs
from gas pyrolysis in the temperatures to which the refuse is
exposed.

According to a study by MITRE {E.8), cost estimates for a
gas pyrolysis system range from $33.90 per ton for a thousand
TPD facility to $25.44 per ton for a 2,000 TPD facility. MITRE's
cost estimates for an oil pyrolysis system range from $30.64 per
ton for a 500 TPD facility to $23.16 per ton for a 2,000 TPD fa-
cility [6.11].

Advantages of Pyrolysis:

- Reduces refuse volume and weight to facilitate solid
waste handling

- Prolongs lifs of landfill site

- Processing is not affected by weather conditions

- Processing can produce fuel in the form of gas and oil

Digsadvantages of Pyrolysis:

- Requires skilled operators
- Requires prior shredding and separating if fuels are
to be produced efficiently
- Can produce operational impacts of noise, dust, thermal
discharge into the atmosphere, and contaminated wastewater
- Cost for the process is high,
During the bidding for the HPOWER contract, no bidder proposing
a pyrolytic system could guarantee a minimum of a year of trouble-
free, full-scale operation as stipulated by the request for propo-
sals.
C. Recycling [E.9]
Certain types of wmarketable materials can be recovered from
solid waste, either before materials are placed in a collection

vehicle, or later, from mixed municipal refuse.

E~7
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Examples of materials that can be recovered from refuse through
“source separation" are paper, glass and metal containers. These
can be separated at their point of generation, be it at the home,
office or other place of business. Once these materials have
been separated out they can be transported to a secondary materials
dealer or directly to a manufacturer.

Recovery of materials by source separation has been practiced
only in a few instances prior to 1970, Since then this method
has grown rapidly as a means of recovering paper, primarily news-
print and aluminum, from municipal refuse. Source separation
has been used widely for recovery of waste paper. Recovery of
glass and cans by this method has been used only in a few communi-
ties; the economic balance of these systems have been poor to
date. The following table (Table E-1) gives a breakdown of the
estimated percentages of paper, glass, ferrous metals, and other
materials that compose total municipal solid refuse.

There are three basic approaches to implement the recovery
of marketable materials from mixzed municipal refuse. The £first
approach is to add shredding and ferrous metal recovery systems
to landfill operations. Shredding can improve landfill operations
and reduce requirements for landfill volume, and can also be an
important first step in separating out various compounents. The
second appreach would be to recover non-combustible materials
either before or after energy recovery takes place. The third
approach is to recover as many of the components of the waste as
is economically feasible.

Materials recovery offers several advantages: (1) conserving
resources; (2) reducing of the quantity of refuse to be disposed,
thus lengthening the 1life of a landfill; (3) lowering municipal
disposal costs by the sale of recovered material; and (&) siting
of resource recovery facilities would encounter less community
opposition than conventional disposal facilities.

There are still many disadvantages and risks associated with
recycling of materials. The degree of risk varies with the com-

plexity of the system, but in general the methods used to recover

T - _ B _® _0¥

<

b



Table E-1

COMPOSITION OF MUNICIPAL SOLID WASTE, AS DISCARDED,

I
UNITED STATES, 1973172

-
1~ Amount
Component (millions of tons) Percent of total
B .
e Paper ' 44.2 32.8
[I Newspaper 8.0 6.0
Corrugated 11.8 9.0
—
v .
L Office paper S.4 4.0
— Other 19.0 14.1
I
— Glass 13.2 9.9
- Ferrous metals 11.0 8.2
L-.‘. .
= Nonferrous metals 1.4 1.0°
U Food waste 22.4 16.6
— Yard waste 25.0 18.5
— Other 17.2 ) 12.8
o Total 134.8 100.0
. lsmrTH, F.A., U.S. Environmental Protection Agency. -
~ Unpublished data. .
Tﬁ 2fncludes wastes generated in households, commercial and
- business establishments, and institutions (schools, hos-
pitals, etc.); excluded are industrial process wastes,
e agricultural and animal wastes, construction and demolition
“ wastes, mining wastes, abandoned automobiles, ashes,
street sweepings, and sewage sludge. Wastes now being
- recycled are also excluded.
- Source: E.1
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marketable materials are still in the early scage of development.
Therefore, cost and performance information on commercially avail-
able equipment is not well documented, Economic feasibility of
recycling is primarily based on projected maintenance costs, Cthe
separation systems' recovery rate, and an assumed value for the
product. There are also marketing considerations since the feasi-
bility of a recovery system would depend upon the sale, at a reason~
able price, of the extracted materials.

Even with full use of mechanical separating equipment and
with full reuse of all separated materials, recycling can never
utilize 100 percent of the solid waste. There will always be
materials which must be disposed through other means because
of contamination some materials and because of inefficiencies in
the separation of others. For example, paper contaminated with
grease or oil caonot be reprocessed into a new paper product and
must be disposed of by incineratiom, or landfilling.

Market Conditions in Hawaii. Hawaii is not a major manufactur-

ing center, so there is little local demand for secondary materials.
Markets in the Orient and on the Mainland for recycled materials
exist, but the cost of shipping added to the cost of separation
has not made the recycling of most waste materials feasible here.

Ferrous Metals: The recovery of metal cans from solid waste

appears to be promising, as there is a Mainland market for steel.
Before metal cans can be used for their steel content, however,
the tin in the metal must be removed. Detinning of cans from
Hawaii presently occurs in Seattle. No detinning operations are
planned for Oahu, and it is uncertain whether such an operation
would be economically feasible here. The two major operators of
detinning plants for the recovery of tin and ferrous metals in
the United States are M & T Chemicals, and the Vulcan Materials
Company. Both firms have expressed an interest in securing ferrous
materials recovered in Hawaii from solid waste. There are, however,

a number of restrictions imposed by both Vulcan Materials Company

E-10
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and M & T Chemicals which must be considered prior to entering

an agreement with either of these firms. Each of the firms requires

the following:

a. Metal shall be relatively free of trash, paper, plastics
and other foreign contamihants.

b. Iron content of the material is to be approximately 95 percent.

Ca Cans cannot be balled or nuggetized but must be shredded in
a manner to provide maximum surface area.

d. A price penalty will apply to scrap that has not been subject
to air cleanup operation for removal of loose materials.
Locally, recycling of ferrous metals is accomplished by Flynn-

Learner and by Hawaiian Western Steel. Neither of these firms

accepts metal cans, because of their tin content.

The Dole Company bales old defective cans and sells them to
mainland concerns as scrap. Any cans to be recycled are sent
locally to the Recycling Group.

Aluminum: The Recycling Group, Inc. receives aluminum and
pays $0.17/pound. They take in about 60,000~70,000 pounds per
month and send the aluminum to Reynolds Aluminum., There are zlso
branches on Maul and on Kauai that ship aluminum to the Oahu office.
This particular group also accepts metal cans ($0.01/pound), com-
pacts them and ships them to M and T Chemicals (Division of American
Can Company). Primo and Schlitz bottles are accepted ($0.60/
case) and returned to the brewery. Newspaper ($0.01/ pound) is
shipped to the Far East at an average rate of 60-70 tons/week.

Rags: The demand for cotton rags on Oahu is substantial.
The largest Hawaii distributor sells more than 16,000 pounds of
rags a week, most of which are used for wiping purposes in various
island industries. Cloth rags must be salvaged at the point of
refuse generation (home), since there is no way of salvaging cloth

after it has entered the waste stream,
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